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SOME OF THE RECE 


ADPITIONS 40 THE LIST OF USERS.OF 


ROYAL ORDNANCE FACTORIES, WCOLWIGH. < 
GOVERNMENT, FOR QUAYS, SYDNEY. 
MIDLAND. 

GREAT NORTHERN; : 
| LANCASHIRE & YORMSHIRE, &0., 

POLYTECHNIC INSTITUTION, REGENT STREET (Alternating). 

EMPIRE, GAIRTY, SAVOY, and other Theatres. 

‘MADAME TUSSAUDS EXHIBITION, 

SIR ARTHUR GUINNESS, SON & COMPANY, Ltd, DUBLIN. 

_ SPIERS & POND, Lid. (NEW STORES, WATER LANE, EC) 

BLAIR & COMPANY, STOCKTON-ON-TEES, 

THOMAS BOLTON & SONS, CHEADLE, 

JOHN FOWLER & SONS, Lid, LEEDS. 

WILLANS & ROBINSON, Ltd, THAMES DITTON, 
CROSSLEY BROTHERS, Li 
DREKE & GORHAM, WESTMINSTER, 
| strat Lighting DIGERICT COMPANY, Ltd. (Alternating, 
| HONG. KONG ELECTRIC COMPANY (Continuous, Series) 


> L 


were added to tho list in 1890. 


ALL REQULATED BEFORE DELIVERY READY FOR IMMEDIATE USE. 
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| ‘OF DESCRIPTION. 


‘SPECIAL ‘CONCENTRIC. CABLES | 


FOR TOWN: NG. 


‘International Inventions Exhibition, 1885, oe BEDAL tor Machinery, SILVER MEDAL for Cables and Wire 


WALTER T CL OVER & 
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@lectrical Mire and ble 


| SALFORD, MANCHESTER. 


10 


Bridgewater Street Iron Works. 
Salford Electric Wire Works. | 
| Springfield Cable Works. 


10, GARDEN, 


LONDON: 


GLASGOW. 


ELECTRICAL ENGINEERS & CONTRACTORS, : 


MANUFACTURERS oF 


ELECTRIC LIGHT. FITTINGS, 
Bells, Indicators, 
LIGHTNING Sonpucrox 


SPHAKING TURE FITTINGS. 


BND YOR SULVSTEATED: POST FREE. 


WROT IRON | 
OR STEEL. | 


GAS, STEAM, WATER, 
BOILER TUBES 
AND FITTINGS. | 


for E r ELECTRICAL CONDUCTORS, PLAIN ox GALVANIZED 


AIR. 


“WORKS. GREAT-BRIDGE 
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ONDON OFFICE: 46, QUEEN VICTORIA 
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Oil, Refiners, 
36, SOUTHWARK STREET, 


. LONDON. 
Works. —EWER STREET, 


“TELEPHONE No. #100. 


ONLY OIL used last three years by the MI 
Electric Installations in London, 
| Samples sent on application, | 


SUOGESS GUARANTEED. TRIAL souren. \ 
Price 2s. 9d.per Ge 


| Our Oilis now recommended the 
=. . Electricians, and is also suitable for ; 


SHAFTING, ENGINES, 
AND GENERAL PURPOSES. 


BESTOS PAPER, for Dynamos, near London, and are 
PIONEERS OF THE ASBESTOS: TRADE. of thet best st possible description. 
So, The ONLY COMPANY werk, troughs for leads Specify“ SALAMANDER” Brand 
£ :in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. _Depôts: NEWCASTLE-ON-TYNE, Quay Side 


FINE ASBESTOS THREAD, for covering wires. MANCHESTER, #4, Deansgate; LIVERPOOL, 
and working Asbestos | 49 40, South John Street; G 


Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &, square; BRISTOL, Provident t Bulldings Lx 
and CANADA.  PACKING, NON-CONDUCTINGOOVERING for Bollers,&e, “treet; ST. PETERSBURG, Gostinoe 


FREDERICK co. 


CALEDONIA WORKS, 
Contractors to Her Majesty's Goverment Railway 


BEST RHFINHD THLHPHONEH WIRE]: 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


| corran SPECIALITY H WIRE. TO ALL 
TRAND for Mechanical Telep! all kinds. 
Lightning Condustors, cnt fo covering GERARD WIRE 


F. WIGGINS & SONS,” LONDON, M | C. 


Wm. M. FOXCROFT 


“Manufacturers of Mica tieods for Philosophical and ALL purposes. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT, 


PATENT OFFICE. 


166, FLEET STREET,. | 36; PEROWAL STREET AN 9, STREET, | 
on Do . & | OLERKEN WELL, LONDON, E:0; 


Messrs. ROBERTSON, BROOMAN & C0. Lock and Ble Bell Soi 
PAMPHLET OF COSTS GRATIS.) Photometer, Telephone Cases, Battery Boxes, 


WITH INVENTIONS, 4012 


GARDNER. (Successor to the late W. Fosoroft, ales Lens), À 
À Telegraph and Telephone Case’ Mumfactarer, 


FORTY-TWO YEARS SPEOIAL PRAGTIOE | LONDON, mi 
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gem 1. HENLEY'S TELEGRAPH WORKS 


"Offices :—27, Gunes ar London E.C. 
 TELMPHONS No. 1,134. WORKS :—NOBTH 


Planutacturers of 
SUBMARINE CABLES, 


pot 
DYNAMO WIRE 
Silk Covered Wire, | 


‘FLEXIBLE 
AND 


ELECTRIC. LIGHT CABLES. 


ARMINGTON- SIMS ENGINE, 


SPECIALLY ADAPTED FOR 


AND FOR ve , WORE — UNIFORMITY OF SPEED IS DESIRABLE. 


GOLD MEDALS: . 
| EDINBURGH, 1886; LIVERPOOL, 


SOLE MAKERS: 


PRICES ON APPLICATION. 


(ESTA BLISHED 1855.) 


ELECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


RIDGMOUNT STREET, STORE STREET, LONDON, 


~ 


General. Electric Lighting. 
À ESTIMATES FREE ON APPLICATION. 


Telephone N ©. 3848. 


Telegrams: “6 SAX, LONDON. : 3 


ELECTRIC LIGHT INSTALLATIONS! 


_ 


SPECIALITIES.— Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 4 
Watchmen’s Clocks, Water. Gauges, Electric Indicator and Light for Carriages, Billiard 4 
Markers, Gas Lighters, Lightning Conductors, oe Automatic Call Bells for: 
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SWITCHES. 


INSTANTANEOUS BREAK. 
| BRIDGE CONTACT. . 


_January 2, C JOURNAL AND BLECTRICAL REVIEW. 


“4, “VICTORIA MANSIONS, WESTMINSTER. 


"41? 


66, VICTORIA STREET, LONDON, s. W. 


Works :—BIRMIN GHAM. 


rer 
À (1:24 +3 Mo... 


No. 23. 12-AMPERE, WITH FUSE. 


_. 8-AMPERE, À 


EASILY WIRED. 
LONG FUSES. 
_ NOLFAILING PARTS.: 


These 
‘in White Chin: 
or’ Black’ with ‘White 


BLE BREAK. Thumb; pieces, . 
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(January 2, (891. 


BLAKEY, EMMOTT CO, 


EZ ALIFE AZ, 
SOLE MANUFACTURERS UNDER LICENCE 


FLETCHER’S WATCHMAN’S TELL-TALE ; 


CAS largely used by the L.& N. W. Railway and other Companies), 


THE BLAKEY- EMMOTT DYNAMO, 
WARBURTON AND CROSSLEY'S RELAY. 


EDMONDSON'S CALOULATING MACHINE, 
Silver Medal, ‘Inventions Exhibition. | 


MANUFACTURERS or 
MAGHETO BELLS, SWITCH BOARDS, 
ANNUNCIATORS, &., 


BATTERIES OF ALL KINDS. ] 


ee Needle, Block and Morse Instruments. — 
INSULATED WIRE, 


SEMAPHORE AND LIGHT REPEATERS. 4 
: ELECTRIC BELLS AND INDICATORS. 


41 & 42, PARLIAMENT STREET, LONDON, 


Com piste of Congento Wiring 
for ‘Andrews’s Patent Joints, 
Switches, Fuses and Fittings. Lists and 
Trade Terms on application: -. 


THOMAS BARRACLOUGH & CO., Ltd, 
Makers of all the most Improved Machinery or Electric Wire and 


» Lapping, oping, 


STRANGING AND MAKING CA BLESS OF EVERY SUZE AND DESOMPTION. 


Globe Works. Rochdale Road, Manchester. 


134, UPPER THAMES STREET, LONDON. 
AND STEEL. 


namo Plates. ane 


ng. 8 
nd Tubes. Wrought Trou tee 


Bar Iron ‘and Steel, Hoops, 
Chanuels, 


ARTHUR B. GILL & eink: 
Glectric Light and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDO\, 8.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” PR eee eee 

and 


* 
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H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Telegraphic Address:—“CARBON BARNSLEY.” 


1960 
i 


TURNER ‘BROTHERS, | 


| * For Nickel and Silver Plating, 


CARL OPPERMANN, 2, Wynatt St, Clerkenwell, 


THE MIDLAND ELECTRIC WIRE co, 


OP ALL DESCRIPTIONS 


Fancy Covered and Braided Cables and Wires, | 


Concentric Wire Rules Free on Application. 
ESTABLISHED 1980, 


MANGANI ESE ana 
[es CARBONS. 


every class of 

Also TALC, Slices rade. ‘MICA, Lump, Cut, and Powdered. 

| GEO. G. BLACKWELL. : 
Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL, 
Telegrams : “ BLACKWELL, LI VERPOOL, TELEPHONE 98. 4057 


EXCHESIOR | 
ELECTRO PLATING DYNAMOS | 


Brassing, Electro- , &c. 
‘as used by all the principal Platers in Lon 2 


PRICES FROM &6. Numerous Testimonials. 
-* VATS, ANODES, AND \ND COMPLETE OUTFITS. 


LEICESTER. 


MANUFACTURERS or 


FOR BELL AND HOUSE WORK. ~~ 
DYNAMO MACHINES, TELEPHONES, &c., Xe. 


ELECTRIC LIGHT LEADS 
SILK AND. COTTON. COVERED WIRES. 


MAEEA’sS 


ARC 


ACE BY USERS 


SUPERIOR TO ALL OTHERS. 


LARGE STOCE IW LONDON. 


HATTON 


PRICES AND SAMPLES FROM 


THE soLe AGENTS: GATHGART AND PETO, 


GARDEN, E.C., and VULCAN WORKS, 


ISLINGTON, N., LONDON. 


wi HR TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. : 
# ‘à 
a LL Mild steel and tee 
Mild Stee 
{ 
Telephone No. 4882. . Telegraphic Address: “ TORQUE.” 
| | | 
| 
| 3398 
| | | | 
3980 


CO. 


LONDON, “MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “WOODHOUSE, LONDON.” Telephone No: 1978. 
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SONS 


| PARK ROAD LEATHER WORKS, 


ECONOMICAL. 


OWL, OR WATER BAS. 


“THE TELEGRAPHIC AND ELEOTRIOAL, REVIEW. TEMUX 


À 


Tanners, Curriers & Leather Merchants, — 


BINGLEY, 


AWARDS.—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 
Huddersfield, 1883; International Inventions, 1885 ; 
Colonial and Indian, 1886; Saltaire, 1887. seal 


UNITED | WIRE Co. 


Telegraphic Address: | | Clerkenwell Green. Landes, 1730 
patent V or Trlangular and 
> Square Leather Ropes. 
Specialities =. THORFE, 
For MAKER OF, KVERY CLASS OF- 


Germinal and’ @urned Parts, 


Also any Lesèription no 
BLECTRICGAL OR MECHANICAL AUTOMATIC MACHINES. 


E MANUPACTURER TE ENG ENGLISH REMINGTON TYPE 


by the Counell to the Belting for the 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1885, and again in the same the and 


Exhibition, 1886. i tting, 
FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT _ is 
Ov THE To TAKE AGENCY FOR AnY MECHANIGAL OR ELECTRIC MABHINE. 


Works: 34, Eagle St., Red Lion Square. 


TAYLOR, TUNNICLIFF & CO., 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibi- 
tion of 1885 may be of interest, showing such combined Tesults in Belt Driving as 
have probably never been previously attained :— 


No. 1-70 10 Inches 2108 feat bor minute. .. 
No 2—78 x 15 inches «. feet” BASTUW OOD, HAN LEY, 

f t 21 h ee 585 feet 350 L 
No. 6—86 feet x 15 inches .. .. PORCELAIN PARTS FOR 


Joun à à LAMP HOLDERS, CEILING ROSES, 


THE BRADFORD TECHNICAL SCHOOL — 1882. SCREWED : ‘SWITCH BASES AND COVERS, 
HUDDERSFIELD 4888; CcurT-ouTrs, | 


 SALTAIRE BXHIBITIOK  - ‘s APE ‘TIF NOTIONS. 
award GOLD MEDALS OCCASIONS for complete “And Specialities for Electric Lighting. 


Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 
DOUBLE ACTING 


ENGINE. 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. ~ 


Sizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Aiso ‘SPECIAL 
. __. DOUBLE Cylinder Type up to 300 Horse-Power, | | 


RELIABLE, 


NUMEROUS HIGH CLASS 
TESTIMONIALS. 


Full Guarantee given de 
with every Engine. 


2 


WORK EQUALLY WFLL WITH 


SOLE | MAKERS: 


DICK, KERR & CO., Limited, London, Bristol, and Glasgow. | | 


LONDON SHOWROOM :—76, Queen Victoria Street, E.C. 


Wrorks :—-HKILMARNOCKH. 


| (nsulsted: Wire and Cabiee | i 
of every description for  £ - : 
| Electrical Instruments, 
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LICENSEES OF THE P 


-HEAD SCREW- MAKING LATHE, 


WIRE FEED. 


Every operation in the 
manufacture of Screws 


from the wire rod (except 

| “i up to slitting the head) can be 

TER: j-in. performed successively on 

dis these machines without 

removing the work from 

the chuck, stopping. the ||, 


machine or chang‘ g the 


PATENT . 


“SUNDALE” TWIST DRILL GRINDER, 


For Grinding Twist Drills with a Differential Clearance. 
MADE IN TWO SIZES. | For.}"—414" and 4’—2” Drils. - 


MILLING 


MADE IN THREE SIZES. 


With this Machine, labourer or bey can 
as well and accurately as a skilled mechanic, : ; 
The Emery Grinding Wheel is Leet: not the drill. 


Table made to swivel to any angie. By the special 
of the Double Gearing these machines have, for their size, nearly 


IN STOCK READY for IMMEDIATE DELIVERY. 


A large assortment of Lathes, Radial an1 Pillar Drilling Machines, Milling, Planing aud other Machine Tools. 


85, ueen Victoria Street, & Lambeth Hill, LONDON. 
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BEST WIRE 


PHOSPHOR BRONZE 
GA STINGS, 


fr Springs, Ropes, Screws, 
Sheets, &, Bushes, 


. 


SUNBEAM LAMP CO.| 


LIMITED, 


GATESHEAD-ON-TYNE. 


> < 


Newcastle Exhibition) PARIS EXHIBITION, 
1887. | 1889. 


SOLE MAKERS OF Vim ey PRICES AND PARTICULARS 
“SUNBEAM” : ON APPLICATION. 


‘ 
th, 


| Telegraphic Add res: es : 

121, FENCHURCH ST, B.C. “CYCLOPS, LONDON” À 


| 
Patt NO ? A> Patent Silicium 
Phosphor Bronze | | S Bronze and Silicium Copper ! 
/ Mire of Great Tensile Strength | 
| and High Conductivity for Telephone ! 
NT Weare part à and Telegraph Lines & other ! 
| | or Of the British and Colonial Patents, 0} 3 
THE PHOSPHOR BRONZE 60, ! 
| © 87, Samner Street, Southwark, London, S.E. + q 
: | BIWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 
THE 
d 


Accamulators. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW 


DORMAN & SMITH, 
ELECTRICAL ENCINEERS, 


Manufacturers to 
all-the principal Contractors. 


D BRAZENOSE ST. 


| 


MANCHESTER, 


INDEX To ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered 
but if repeated under other headings, Gdl. per week is charged for each additional entry. 


Elec. Storage 

Drake & 2 
J. Stiff & only) 


- Woodhouse & Rawson... 7&18 
arc Lamps.—J.H. Holmes& Co. Sup. 11 
ngth Johnson & Phillipe + 
Planet . Engin 
hone Poole & White  … . Sup. 17 
Woodhouse & Rawson ‘ 7&13 
Asbestos.— Bell’s Asbestos Co =, 21 
United Asbestos Co. see 
ther Auctioneers and Valuers (Mechanical). 
À | Wheatley Kirk, Price & Goulty opt 
mer: ham Tele. Factory Sup. 7 
irmi ‘up. 
5. India-rubber Co. . … 24 
Telegraph Mfg. = 
Woodhouse & Rawson 7&13 
Sons 
Bells.—Birmin Factory Sup. 7 
Genl. Elec Elec. Go., Ld. … Sup. 10 
Poole & White Be eee Sup. 17 
Woodhouse & Rawson... 7 & 18 
Webb & Sons 
4 Bollers.—Babcock & Wilcox Co. Sup. 16 
4 Robey & 
i Books.—Berly’s Elec. Sup. 14 
Lo , Green & Co Sup. 14 
Cabinet Work.—W M. Foxcroft … 38 
Castings.—J & J. H hes eee eee. 14 
ass s.—G. G. Blackwell .. 
G. Boor & Co. | Sup. 19 
& Precce Sup. 
Austin 
. Bolling & Lowe 


Charlesworth, Hall Co.. 
Electrical Eng. te Sup. 9 


Gülcher Electric Light & P. Co, 15 

J. H. Holmes & Co. - Sup. 11 

Johnson & Phillips ... eee … 8 

Laurence, Scott & — eee 

x. Newton & Co. 
. P eee eee eee 6 

J. & W. ag eee eee eee 14 

Stanley & Davies . regi wi 

Woodhouse & Rawson... 7 & 18 


Evonite.—Harburg J. Rbr Combi" 


D. Moseley & Sons... 
North British Rubber Co  :. 19 
Electrical Engineers and (‘ontractors.. 
irmingham + 
+ J.D. F. Andrews & Ce. 6 
Andrews & Preece .. bie 6 
— {Bury à Wilson 18 
key. Emm: tt & Co, ... 6 
R. Bolton & Co. … 14 
Brush Electrical Engi cering Co. 12 
Callender’s Bitumen ‘ 
Charlesworth, Hall & 
Cromptôn & Co ‘ … Sup. 20 
Drake & Gorham … 
Elliott Bros. Sup. 12 
General Elec. P.& Traction Co. eee 8 
W. T. Goolden & Co. © ... Sup. 1 
(ndia-rubber & Telegraph Works Co.24 
Johnson & Phillipe — eee 
urence, Scott & Co. 
Paterson & 
Rashleigh Phipps & Dawson ... 12 
C. A. Parsons & Co. % ‘Ou. | 


BOOK ADYERTISEMENTS APPEAR on 
MisceLLansous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, do., ge 


Electrical Engineers, 


PAGE 
Reid Broz. eee eee eee 13 
Julius Sax ... és 
Ernest Scott & Co. . : 
Ronald A. Scott... 
Sharp & Kent . 13 
M. Holroyd Sinith … Sup. 6 
2 
estern Electric 


eee eee 6 
H. & F. Chamberlain el 6 
Genl. Elec. Co., Ld. (@- Binswanger.) Sup. 10 
Johnson & Phillipe is 


17 
- Rawson United & 13 
Electric Light Fittings. 
Dorman & Smi ove ove 


Genl. .Co., Ld. (G. Binswanger.) Sup. 10 
Rashleigh Phi wson 
Poole & White see see 17 
B. Veri & Sons eee eee eee 14 
Walsall Electrical Co. ... oe 16 
Woodhouse & Rawson... 7 & 18 
Engines for | 
W. H. Bailey & Co eee eee 18 
G. E. Belliss Co. 
Browett, Lindley & Co. ... Sup. 8 
Charlesworth, all & Co. ... ‘a 
Davey, Paxman & Co... oe 13 
Greenwood and Batley … 
Griffin Gas Engine eee se eee 8 
Marshall, Sons & Co. _ ... 
John Musgrave & Sons .... Sup. 2 
Ransomes, Sims & Jefferies eee 
Stockport & eee eee 18 
16 
ler 
Hayward & és 19 


Enamel. & Co. 
Fibre.—David Moseley & Sons dé 


Poole & White poe Bup. 17 
Woodhouse & Dounen ‘ 7 & 18 
Incandescence Lamps. | 
Lamp Co. …. 14 
Brush Electrical Co. . 12 
Poole & White Sup. 17 
Sunbeam Os. eee eee 10 
Woodhouse & Bawnor 7&18 
Woodside Electric Co. as 
india-Rubber. 
P. Tel. Win. Co. 24 
insulators. &c. 
Birmingham Tele. nan À Sup. 7 
Bourne & Son 
Poole & White _ eee Sup. 17 
& Sons. 


pb Mfg.Co. ... Sup. 2 


ouse & Rawson 7 & 18 
Iron Steel.—Turner Bros. 4 
Lubricants.—W. H. Willcox & Co... 

Wagnet Steel.—G. P, Wali eee eee i. 

ec ham Tele Factory Sup. 7 
ele. 

Burckhardt & Richter ... Sup. 3 

roggon oO. eee eee eee 

Dorman eee aad ‘on 11 : 

Elliott Bros. eee eee Sup. 12 

A. B. Gill & Co. ... ds: 
Pade 


1. 


- Teles 


PAGS 

Manufacturing Electricians. 
ee ‘eee r 
ing, # a . 20 

Laurence, Scott & Co. … 
Muirhead & Co. ... 
Nalder Bros. ose …… Sup. 9 
Poole & White "M «… Sup. 17 
Price, Talbot & Co. oo» Sup. 2 
eee Sup. 2 
ee eee e@e eee 8 
alsall Company ... 16 
Jas. White Sup. 1 


‘Woodhouse & Rawson United 7 & 18 
Mica.—McGoune,  ~egam & Co. Sup. 12 
F. Wiggins & cee 8 
Motors. Hallo, 
Cuttriss & up. 16 


Sup 
Gülcher Electric Light & P. Co. 15 
Agents.—H. 
G. Lorrain Sup. 12 
Paper.—0. Berend & Co. 


Poles.--Joseph Aird (wrought Iron & Steel), 2 
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ELECTRIC LIGHT FITTINGS, 


“SPECIALITIES IN DOMESTIC LIGHTING.—Decorative Fittings, Reading Lamps, Vertical i 
and Lateral Counterweight Pendants, Picture Lights, Adjustable Reflectors, Fittings 3, BERNERS STREET, W 


convertible for wall or table use, Universal Jointed Brackets, &c. Works: 9 & 10, NEWMAN MEWS. 
INTERLOCKING THE LOCK AND BLOCK. | 


SAXBY & FARMER, Railway Signal Contractors tons  Contacbary Road, KILBURN, LONDON, N. _ 
Manufacturers ef Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote bisa attention to 
Bs ren ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Horizontal Comes 
| al High Freaare 


PARIS EXHIBITION, 1889. 


FT 
r. 810 70 D. P. & Co. have been awarded | 


ia Two Gold Medals and One Siver Medal 
for their Steam Engines and Boilers. ! 


DAYEY, & co. Engineers, 
Lenpon Orrice: 78 [late 139], QUEEN VICTORIA STREET, EC. | 


BRUSH ELECTRICAL ENGINEERING CO, 


LIMITED, 


Offices —112, Belvedere Road, LAMBETH, SE. Works:—Victoria Works, LAMBETH, LONDON. 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. 


*_ Brush 11 mm. diameter Solid Coppered Carbons are now sold at #4 1Os. per 
1,000 packed and delivered f.o.b. London. 
MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 
best, cheapest, and longest burning Carbon in the Market. 
BEWARE of and inferior imitations. 


No. 3976. “DETEOTOR, LONDON. 


RASHLEIGH PHIPPS 


SHOW Rooms: 58. BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


LS 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED.OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT CEILIN G ROSE, | 
DR" by all the Fire Offices and Supply Companies, ls. 1d. net. “The most Perfect Ceiling Rose in the market.” 


WORES: WEHLLS MEHHWS, W. 


$ 
PAXMAN, COLCHESTER.” +3 af | 
Nid | aS | > | 
| Compound Fixed Engine. 2108489? 
8 to 100 H.P. nom. ER — 
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STANDARD ELECTRIC, BALANCES, of guatan Jin tin (000 


» ELECTROSTATIC YOLTMETERS, suitable forinstallation — 
_... work, or as Laboratory Standards, use no current, . 

and have no temperature error, to “60 to 10.6 600 

,  ENGINE-ROOM YOLTMETER, with large Scale Divisions 


MARINE or PORTABLE VOLTMETER, suitable f for Ship tallati Mi | 


EW ELECTRIC: SUPPLY METER, | ymprising INSPECTIONAL . 
All are decurate Direst or Cirouit. are very portable and 


JAMES WHITE, 16 u 20, Cambridge St. GLABGON 


€ 
à L 


Offices; 106, CANNON STREET, LONDON, Bo. 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


= Fittings, Switches and Testing Apparatus, Volt and Ampere Meter. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | 


. 


ELECTRIC | | 
| EVERY DESCRIPTION. 
INSTALLATIONS FOR CENTRAL STATIONS, 
‘ESTIMATES ON APPLICATION, 
Works: : SILVERTOWN, LONDON, | | 


OF" ‘ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AN D TELEPHONE “WORK. 460. m 
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‘PRICE, TALBOT & CO. Ltd. 


“26” LUDGATE HILL, LONDON, E.C., 


~ ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS | 

"TOWER MAJESTYS OFFICE OF WORKS, = 

— Bole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays, 

= — CATALOGUES AND ESTIMATES FREE. 3681 

YNAMOS, AMPERBME LES, YOLTMETERS, and oll APPARATUS connected with ELECTRIC SUPPLIED ON SHORTEST ROTIGR 


BATTERIES 
DYNAMO WIRES 


| 
SOREW BOLT 


THE GLOBE" | | 


COMPOUND ENGINE THE COFFIN. 3 2 

- “DURABLE. WILL GIVE THE MEAN EFFECTIVE wee :4 

FOR ALL PURPOSES OF AN INDICATOR DIAGRAM WITHOUT COMPUTATION 

ALL SIZES 1010 350 # ABSOLUTE ACCURACY. EASY 10 MANIPULATE. 

| NO CHANCE FOR ERROR DIAGRAM PER MINUTE | 

| | 4 MEASURED w TROUT EFFORT 

GLOBE IRON WORKS. JOHN MUSGRAVE & SONS 2 

BOLTON. ENCLAN D. BOLTON AND 
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Telegrams : 
Exsiccant, London.” All Wires | 
Dielectric, Manchester.” wis we 
Telephone 1560. | MARK. | 
Patent ; 
 OKONITE | 
98 100, ‘Queen VICTORIA _Wires & Cables. | 
Works: NEWTON HEATH, 
MANCHESTER, CABLES. i 
PASSAIC, NEW JERSEY, USA / SPECIAL AERIAL GABLES | 
MANUFACTURERS OF FOR METALLIC | 
INSULATED 
Lead Covered Cables 
wik OF HIGH. INSULATION & LOW. CAPACITY 
S EXTRA HIGH OLASS 


VERTICAL COMPOUND HIGH-SPEED ENGINE, 0. 8. TYPE. 
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THE. PAISTE. SWITC: 
“Record: 100,000 in “aally yee. | 

| The movement breaks and completes. 
. the circuit in an instantaneous manner, a 

à preventing or cl of the con- 
A tact parts. Mo ‘on China, with cover 
and handle of same material; also on 

om Porcelain, metal gover, 
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~ 40, UNION MEWS, UNION STREET, MIDDLESEX 
LOWOO, Wm 


VULCANISED RUBBER CABLES. 


Improved Laminated and Compound sti) for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


USES. 


Estimates & Tenders for every description of Electrical Piast free on pplication, 4151 


ELECTRIC LIGHT 


. Ower 1SQ0 Installations, 


INCLUDING } 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL” STATIONS, : 
HAVE BEEN ENGINED 


MANCHESTER. 


à; Patentees and Sole Makers of tho ACME GOVERNOR. Hundreds are in 4 
use for Electric Light Engins. Send for Lists. wes 
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"Telegraphic Address : SyaBoLize, Lowpon. b Cable Address : JocanTey, Loxpow.” 


BEST CHARCOAL IRON FOR ELECTRICAL MACHINES 


__AND FOR TYPES. DYNAMOS AND TRANSFORMERS. 


ARMATURE DISCS ‘TRANSFORMER | 
| ) 
and | | | 
ALL OUR ARE SUPPLIED. PLAT; FREE FROM BURRS, WELL ANWEALED. AND 10 GAUGE, AND cavers 
‘SUITABLE POR ELECTRICAL PURPOSES. 
4 | Enquirie Sor Prices will. be promptly dealt with on receipt of specifications. aa 


Ledsam Street: Works, 


_MANUFACTURESS OF à 
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PLAIN AND 


FOR DRIVING. DIRECT. 


For Driving Dynamos by Belts or Ropes. 4 
AIR COMPRESSORS for Torpedo Service. 
FAN BNGINSsS = SSS 
For Forced Draught and Ventilating. 


Machinery for TORPEDO BOATS and LAUNC 


High-Class STEAM BOILERS of all kinds. ' AS SUPPLIED TO H.M. SERVICE. 


_SELF- BINDERS 


THE “ ELECTRICAL. REVIEW.” 
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Self: Binder , or Reading Case, is intended to hold Exxcrnical 
_ Exviews of any number until’ the half-yearly volume is cont 
- pleted and ready for permanent binding, the width of thé 

or out as desired. | 
aes To be obtained at the Execraican Review office, #2, Pa 

toster Row, London. 


Price 6s., Post Free (in Great Britain) 6s, 64. 


the latter on Chief Office, London. 
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Telegraphic Address: " MUIRHEADS, LONDON 


MUIRHEAD 


TELEGRAPH ENGINEERS 


AND MANUFACTURERS OF 


SPECIALITIES: 


is | 
STANDARD CONDENSERS. | 


STANDARD 


(Dr. Muirhead’s Portable Form.) 


KEYS, RESISTANCE COILS, THOMSON & VARLEYS SLIDES, AND OTHER 
APPARATUS FOR ELECTRICAL TESTING. 


| APPARATUS FOR WORKING SUBMARINE CABLES. 


(With Dr. Muirhead’s latest improvements). 


MUIRHEAD’S INDUCTIVE RESISTANCE FOR DUPLEX TELEGRAPHY. 


— All the above Apparatus is manufactured Fa us directly under the supervision of! i 
DR. ALEX. MUIRHEAD, whose Certificate of value is sent with Standard } : 
Condensers and Standard Cells. 4 


APPARATUS SUPPLIED TO THE FOLLOWING CABLE CO. 7 


EASTERN TELEGRAPH COMPANY. 

EASTERN EXTENSION TELEGRAPH COMPANY. 

EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY. 
AFRICAN DIRECT TELEGRAPH COMPANY. : | 
BRAZILIAN SUBMARINE TELEGRAPH COMPANY. | anc 
ANGLO-AMERICAN TELEGRAPH COMPANY. 
DIRECT UNITED STATES CABLE COMPANY. 
WESTERN UNION TELEGRAPH COMPANY. 
COMMERCIAL CABLE COMPANY. 

DIRECT SPANISH TELEGRAPH COMPANY. 


COWLEY STREET, WESTMINSTER, 
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2, 4894.) TRE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
NEW TELEPHONE No. 6770. , Telegraph Address : “ SECOHM,. LONDON.” 


NALDER EROS. & Co., 
CONTRACTORS TO H.M. GOVERNMENT. 


| MANUFACTURERS OF 
ELECTRICAL 


TESTING INSTRUMENTS 


LAND OR MARINE USE. 


SWITCHBOARDS, 


DISTRIBUTION 
BOARDS, 


FUSE BOARDS. 


AMMETERS 


AND 


VOLTMETERS. 


Resistance Cols, with Bridge. Improved Pattern Triroi Galvanometer. 


P.O. Portable Galyanometer, 
THESH INSTRUMENTS ALWAYS IN STOCK 


(Two Minutes’ walk from Farrinjdon Strat Station). 
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IMPROVEMENTS DYNAMOS. 


DYNAMO. 


‘| =" The latest design in the market, 


' 
} 
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D the latest scientific knowledge and 
j the highest mechanical skill. 


The above woodcut represents our B TYPE DYNAMO. A most efficient andhiise, working noiselessly, 
and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 
Catalogue that the machines may be worked very much in excess of their stated full output for short periods. 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 500 KILOWATTS. 


_ Works : LLIANCE WORKS, WEST DRAYTON, NEAR LONDON. 


Emade with all the advantages of 
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NOTICE. 


I beg to inform Central Stations and the Trade 
generally that the 
GENERAL ELECTRIC Co, 
(OF LONDON AND MANCHESTER), - 
71, QUEEN VICTORIA STREET, | 

LONDON, 
| 
Have been, are, and will continue to be until further | 
notice, my. 
h 


| | t 
For the SALE in the UNITED KINGDOM . 
of my 


ELECTRICITY METERS. 


Prof. Dr. H. ARON. 
6, Lutzowstrasse, Berlin, | | ee 
November 26th, 1890. 
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Improvements in Telephone Switch 


== 


THE TELEPHONE COMPANIES AND 
THE POST OFFICE. 


WE are still in the dark as to the course to be pursued by the 
Post Office with respect to the telephone companies, whether 
* the Post Office intends to take up the telephones—to tack it 
on to the telegraph system of the country ; or whether it 
will enter the field as a competitor; or whether it will 
adopt still another course, and, by licensing other companies, 
raise competition in that direction, the State itself standing 
by, and looking on to see fair play ! 

To license new companies may be a means of impoverishing 
the existing systems ; it will hardly do so if the existing 
companies care ‘to hold their own and, by judiciously meeting 
their customers, benefit the business public. 

For the Government to enter into competition itself with 
the existing companies would, whilst taxing them, scarcely 
seem fair, nor would it in any way, certainly, for a long 
time, tend to improve matters. No doubt competition from 
such a source must, if pushed to extremes, conquer, which 
means that the Government would, by its action, depreciate, 
to an unknown, or to the utmost limit, the shares held by the 
public, whose interests it is its duty to protect. This we 
scarcely think likely, and therefore it remains only to look 
for competition from other quarters, or purchase by the 
State. 

Purchase by the State would, under such circumstances, 
in all probability, be the most desirable. The work would 
be, it is to be hoped, better managed, and wires in our 
larger cities would be laid underground. Communica- 
tion would be with the telegraph centres direct, and 


additional convenience between place and place would 


be assured. The matter taken up and dealt with, with 
a desire to meet the commercial requirements of the 
day would be hailed with delight; but to be taken up 
with the object of subjecting telephonic communication to 
telegraphic message communication would bring about grave 
censure and determined opposition. Should the Govern- 
ment take it up, we are prepared to credit it with a desire to 
deal honestly and Stadt with the undertaking. Itisa 


pity some decision has not been arrived at. The State is the 
country’s custodian for its telegraphic communications, and 
it is for the Government to consider well how the country’s 
interest may best be served, and to act accordingly. There 
should be no difficulty in arriving at a decision. The ques-. 
tion is by no means novel; it has been looming pretty 
broadly in the horizon for some time. 


HYPNOTISM OR ANIMAL MAGNETISM. 


Durin& the brief period which elapsed between the condem- 
nation of the perpetrator of a brutal crime and the day fixed 
for the expiation of her guilt, attempts were made to show 
that the criminal was not responsible for her actions, and 
the influence of hypnotism, or, more correctly speaking, 
animal magnetism, was suggested in certain quarters as à 
reason for mitigating her punishment to the extent that the 
last dread penalty of the law should not be enforced. 

In a trial recently concluded in France, in which a man 
and woman were found guilty of murder, arguments were 
brought forward and addresses delivered in open court to 
prove that the woman, although clearly found guilty of her 
share in the crime, iwas a passive slave to the man’s will 
through the hypnotic influence which he is said to have pos- 
sessed over her. Other instances might be cited, and 
bearing in mind the publicity which was given last year to 
the wonderful effects produced by hypnotism in the hands of 
qualified exponents of the art, we deem it not altogether out 
of place to bring this subject more prominently forward than 
we have hitherto thought necessary. 

At the Salpétriére, a paper-knife has often been placed i in 
the hands of an hypnotic subject, who is told that it isa 
dagger, with which she is ordered to pnt to death one of the 
persons present. On awaking, the patient watches an oppor- 
tunity, and strikes the intended victim with such force as to: 
render these experiments rather trying to those subjected to 
the blow. 

This and wimilar facts show that the hypnotised indi- 
vidual may become the instrument of a terrible crime, the 
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more terrible since, immediately after the act is performed, 
everything connected with its occurrence may be banished 
from the memory—crime, impulse, and instigator. | 

It is on the knowledge of such known facts as these that 
some writers urge that the moral responsibility of the influ- 
enced subject ceases ; but we do not quite see the logic of 
this reasoning. One might almost as well claim that intoxi- 
cation renders a man unaccountable for his actions ; but 
drunkenness is held to be no palliation: for the perpetration 
of a crime. At all events, as a general rule the subject need 
not, unless through force of: circumstances which would but 
rarely occur, allow the process of hypnotising to take effect, 
and he must, therefore, bear the responsibility of having 
voluntarily Submitted his free will to alienation. 

The dangers of these criminal suggestions is increased by 
the fact, first reported by Richet, that at the will of the ex- 
perimenter the act may be accomplished even several days 
after. the date of suggestion, and although no serious 
attempt has been made in courts of law, to defeat the ends of 
justice on the plea of hypnotic influences, if we except the 
French case to which we have referred, yet such a con- 
tingency may arise at any moment, and society must there- 
fore be on its guard against such a dangerous innovation. 
MM. Binet and Féré, who have deeply studied the subject of 
animal magnetism and the extraordinary phenomena con- 
nected with it, are of opinion that hypnotic criminals ought 
to be treated like insane criminals ; but we do not think that 
this view would be altogether acceptable to the judicial 

However, we are glad to see that the British Medical 
Journal deprecates the two frequent insertions of letters in 
the daily papers from members of the medical profession, 
who give problematical opinions upon the state of the minds 
of persons whom they have never seen. 

The authors above mentioned conclude, and we think 
very reasonably, that the suggestion of crime, whether made 
in or out of the hypnotic condition, upon hypnotic or neuro- 
pathic subjects, can only be proved by the physical charac- 
teristics furnished by the subject. The medical expert may 
prove, by experiment, that a given subject is or is not sus- 
ceptible to hypnotism, and that the phenomena in question 
_may be produced during hypnosis, or under the influence 
of an hypnotic suggestion ; but he can only give evidence 
of the possibility of the fact. It is for others to decide 
whether the fact really occurred. 


CORPORATIONS AND THEIR ELEC- 
TRICAL ADVISERS. 


As made evident by the published reports, Corporations 
undertaking their own electric lighting run some danger from 
inexperience on the part of the electrical advisers they employ. 
It might be supposed that a Corporation thinking of laying 
out a large sum in electric lighting works would be careful 
to get reliable professional advice from some well-known 
electrical engineer having experience in the particular 
kind of works required, but such, it seems, is not oom 
the case. 

Perhaps the report of Mr. I. A. Timmis to the Dover 
Corporation is best suited to illustrate these remarks, 


showing as it does that, however great an authority 
Mr. Timmis may be on long-pull magnets and signal- 
ling apparatus, his ideas are certainly rather primitive 
as regards town lighting. We do not publish the report, 
because it is too funny for the ELECTRICAL REVIEW ; but § 
we would like to know what its author means by the state. 
ment “that the loss of electricity in a high tension system, 
through imperfect contacts and transformers, is immense, 
and one which, as time goes on, must increase ;” or what, 
in the name of things electrical, he intends to convey by the 
remark that “the cost of a plant . . . . to give, say, 
2,000 E.H.P., or 200 ampères, would, roughly be, engines 
and boilers, £15, 000 ; dynamos and batteries £15,000, or 
30s. per lamp. | 
We are utterly at a loss to understand the figures we have 
put in italics, and the sum of 30s. per lamp is altogether 
inadequate for installing the. plant, since it is unlikely that 
this could be properly done at a cost appreciably under twice 
the amount stated. In comparing the cost of gas with, 
electric light, Mr. Timmis again goes astray. The cost of 
lighting by electricity at 7d. per unit is equal to paying § 
about 7s. per 1,000 cubic feet for gas, and at 1s. per unit it} 
is equal roughly to gas at 12s., not 68., as their adviser 
would have the Dover Corporation believe. | 
In advocating the use of incandescence lamps for street 
lighting, Mr. Timmis shows that he has failed to grasp the 
bearings of the problem he desires to solve, for the one thing 
electrical engineers of repute in this country are agreed upon is 
that it would be utter folly attempting. to employ incandes- 
cence lamps for street lighting, whatever their candle-power, 
if it is desired to compete commercially with gas. But seeing 
that Mr. Timmis stands alone in his opinion, it might be 
interesting to learn why he declares himself at this time of 
day as being “ much opposed to streets being lighted with 


are lights.” 


In a recent article on “Speed in Rail- 
way Travel,” Dr. R. H. Thurston 
(America) considers the general question 
of the possibility of increased speed in railway trains. He 
points out that the real limit to an excessive speed is more 
a financial than a scientific one. “ Higher speeds cost 
money for initial and operative expenses in vastly higher 
ratio than either increase of speed or the returns to be ex- | 
pected on capital so invested. Our fastest trains do not 
directly pay, even now, where the wear and tear of engines, 
cars, roadbeds, and bridges are considered. When the 
people want higher speeds, and need them so greatly as to 
be able and willing to, pay for them, the engineers will con- 
struct, and the railroads will furnish, trains of still higher 
velocity and of still greater safety.” Some time ago the 
late Robert Sabine pointed out in our columns the enormous 
loss there is due to air pressure when a train travels 
at a high velocity; he showed that to move a square 
foot of surface against the air with a velocity of 50 
miles an hour requires an expenditure of 1°5 horse-power ; 
at a speed of 75 miles an hour this increased to 5°0 horse- 
power; at 100 miles an hour to 11°8 H.P., whilst at 200 
miles an hour, it reached the enormous total of 94°0 H.P., 
a fact which shows the utter impracticability of such a speed 
ever being attained except at an enormous expense. Of 
course there are other resistances besides that of the air to 
be overcome, which still further complicates the problem. 
If it should ever become worth while to consider the ques- 
tion of excessive speed being demanded, the agency of elec- 


The Limit of Speed 
in Railway Travel. 
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tricity would be almost certain to be called in, as by it we 
are enabled to exert the driving power without having ex- 
cessive weights to propel ; also the use of aluminium for car 
construction would probably be considered. Even supposing 
a train at 200 miles an hour would pay, it seems dubious 
whether the strain on the nervous system of the passengers 
would be bearable, and whether life at such high pressure 
would be worth living. 


Ir is a very doubtful question whether 
the application to an insulated wire of 
high-tension electricity produced from an 
induction coil or from a frictional or influence machine, 
is really any test of the soundness of the wire. The 
general supposition is that the flashes which are given off 
from a static electrical machine must easily penetrate a weak 
spot in the insulation of a wire, because we see how easily 
such a spark or flash will perforate a sheet of insulating 
material. Now, actually the two cases differ materially ; in one 
case we have capacity, in the other we have not ; the “ quan- 
tity” of the spark from an induction coil, or Holtz machine, 
is very small indeed, although its tension is high, the conse- 
quence is that a piece of insulated wire, even of short length, 


Insulated Wire and 
High-Tension 
Electricity. 


' has sufficient capacity to “mop up,” as it were, the small 


quantity, and, by so doing, to at once reduce the high tension 
to impotence ; in other words, since V = = v becomes very 
small if F is large compared with Q. It follows from this that 
the test often made of placing a foot or so of insulated wire in a 
jar of water, and then applying a Holtz machine giving sparks 
several inches long, to the wire, is really a test worth but very 
little ; if, however, we apply a battery of several thousand 
volts, the full strain of the latter is felt, seeing that the 


quantity necessary to fully charge the capacity is obtained. 


es The difficulties incident to range finding at 
“Pinder. "8° sea appear at last to be overcome by the 
system designed by Lieut. Bradley A. 
Fiske, of the United States navy, a full description of whose 
invention appears elsewhere. Lieutenant Fiske’s system 
has been in use in the United States Navy for a little 
over a year, and it is found that the vibration due 
to firing has no effect upon the instruments. Careful 
experiments with this range-finder at sea show that the errors 
of the instruments are insignificant, and that the indications 
are absolutely instantaneous. 


“ HE was prominently connected with 
the educational and philanthropic institu- 
tions of London.” In these words we find a fitting epitaph 
to the memory of one to whose sad end we allude more par- 
ticularly in another place. We need for our technical 
schools gifted men, who by their intelligence and their moral 
power can be entrusted with the education of the youth of 


In memoriam. 


_ our country, and in W. Lant Carpenter we have lost one of 


those very men the nation can so ill afford to spare. We 
are not over-burdened with that class of able, accomplished and 
quickening teachers of the rising scientific generation to 
which the late Principal of the School of Electrical Engi- 
neering belonged, and his loss, therefore, will be all the more 
severely felt ; not only in his own circle of budding Faradays, 
Clerk-Maxwells, and Thomsons, but especially amongst that 
larger and ever-growing community represented by the 
“ people ” of England, before whom Mr. Carpenter demonstra- 
ted so simply, clearly, and intelligently, what electricity can 
accomplish in the service of man. Quoting Dr. Channing :— 
“ It is Mind, after all, which does the work of the world, so 


that the more there is of mind, the more work will be 


accomplished. A man, in proportion as he is intelligent, 
makes a given force accomplish a greater task, makes skill 


take the place of muscles, and with less labour gives a better 
product. Make men intelligent and they become inventive.” 
To this end Mr. Carpenter laboured, and not in vain, but the 


strain entailed was too severe, and he succumbed to the tem- 


porary loss of that which he had so long striven to improve 
in others. His mission was to preach science to the masses, 
and he preached it not on set occasions or by separate efforts, 
but throughout the whole of the later years of his life. Jn 
Colo quies. | | 


AN accident recently occurred in 
Lighting on Street America, when three electric cars were 
Railways.  struck by lightning, and a field coil in each 

car burnt out. The three cars were descending a grade, and 
the current was not being employed. ‘The other motors on 
the line were in motion, and escaped injury. Each of the 
three damaged motors received an injury of almost precisely 
the same kind. In the Sprague system, one of the field coils 
is customarily charged, even when the current is cut off, and 
the lightning entering the motor, jumped from this coil to 
the magnet core. In each case where the motors were in 
operation, their powerful self-induction choked the discharge, 
which would otherwise have occurred, so that no damage 
whatever was done. It is a capital illustration of the effect 
of a coil of high impedance in checking sudden and oscil- 
latory electrical discharges. At the same time, it points to 
the desirability of taking advantage of this fact in the con- 
struction of lightning arresters. First and last, considerable ~ 
damage has been done in the States to electric street railways 
and apparatus, dynamos and motors, by the lightning dis- 
charges, to which the long overhead lines in electrical rail- 
ways are particularly exposed ; but at the present rate of 
progress in England, it will be long before a similar occur- 


rence happens on this side. 
| -§ Taz New York Electrical World, in 
gt. commenting upon the Grosvenor Gallery 


fire and the after destruction of converters 
makes the following pertinent remark :—“ One of the objec- 
tionable features of a long-distance lighting supply like that 
in London is the danger of general crippling of the service 
by an accident at a single point. To fall into the verna- 
cular, it is putting too many eggs in one basket. The 
arrangement certainly possesses certain great advantages, but 
the risks incurred point to the necessity of extraordinary pre- 
cautions in the way of duplicate apparatus and safety 
appliances.” Duplication of such machinery as that em- 
ployed at Deptford means a very heavy dead weight of 
capital expended, and on this point we shall probably have 
something to say ere long, especially with regard to. the 
actual cost of the Board of Trade unit, which we do not 
believe any company, one, perhaps excepted, fs producing 
when all charges are taken into consideration for much less 
than sixpence. | 


It seems that the gas interests in New 
York have had much to do with the man- 
| date compelling electric light companies to 
place their wires underground, for a decree has gone forth in 
that city that a return to gas shall be made, because the bids 
for electric lighting are too high to permit the use of electri- 
city. We believe the same sort of thing has occurred before, 
but still the arc lamps were and are continued, so it is curious 
why the Gas Commission should go through the same farce year 
after year. If our impressions are correctly formed from 
trans-Atlantic exchanges, it is manifestly unfair to electric 
supply companies that they should be forced to increase the 
cost of maintenance and working expenses by being com- 
pelled to use conduits, and then be expected to ask a rate for 
lighting which yields no profit. rs 


Gas v. Electricity 
in New York. 
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IS SCIENCE DISCIPLINED KNOWLEDGE, OR 
mae IS IT SOMETHING ELSE P 


BY S. ALFRED VARLEY. 


THE official seal of the Royal Society may now be said to 


have been affixed to the electrical theory which attributes all 
electro-magnetic phenomena to stresses of the hypothetical 
medium ether jelly, and it may be almost safely predicted 
that we shall hear, during the coming season, the scientific 
talker trumpeting forth that the connection between light and 
electricity has been triumphantly demonstrated. 

Huxley’s dictum that science is disciplined common sense 
may be regarded as epigrammatically expressing what science 
should be, but the query suggests itself, can it be said of the 
newer theory which leading physicists regard as so great an 
advance forward that it rests on common sense for its basis. 

Experimental research is independent of all theory, and it 
will be generally conceded that the honours lately awarded by 
the Royal Society have been fairly. earned by Professor 
Hertz. At the same time it should not be overlooked that 
the py under whose banner he has been fighting rests 
ypothesis. | 

ose of our physicists who consider the human intellect 
to be the latest evolution in creation, and who regard it as 
the highest outcome of all that exists (as some of. our 
agnostics do) cannot be charged with being illogical for 
men, and re- 
garding such conceptions as the soundest of all bases on 
which to erect scientific structures. The writer himself is, 
however, of opinion that there is no theory in existence which 
deserves to be worshipped ; and, further, he contends that 
the only theories which are entitled to respect are those that 
have arisen naturally out of experimental research and 
observation. The atomic theory of Dalton, and the theories 
which have grown out of the researches of men like Faraday 
and Joule are the outcome of facts, and theories so formed 
contribute greatly to the successful applications of science to 
economical uses. But Maxwell’s theory is a product of 
imagination, and is not an outcome of experimental research. 

Our physicists have accepted Maxwell’s theory as an act 
of faith, and after mathematically investigating it on the 
ass — that it is true, experimental researches have been 
out simply to elucidate it. ) 

At the time (1888) when the Dr. Mann lectures were pub- 
lished, and subsequently (1889), when Prof. Lodge’s paper 
was read before the iety of Electrical Engineers, the 
writer felt. himself impelled to oppose the theory, and in a 
series of communications published in this journal, and tra- 
versing a very wide field, he brought forward a large array 
of facts directly opposed to the authoritative statements of 
Prof. Lodge, and also of those promulgated by Sir William 
Thomson. The plain issues which were raised by the writer, 
and the questions he invited. both Prof. Lodge and Sir 
William Thomson to reply to, remain still unanswered. 

Maxwell’s theory is so essentially mathematical that had 
its discussion been confined to the more learned societies the 
writer would have considered it altogether outside his pro- 
vince to have intervened, but Prof. Lodge has brought the 
matter before popular societies somewhat sensationally, and 
he has made the most revolutionary assertions, telling us, 
among other things, that “ he ventured to imply that none 
of the older electricians (the italics are the writer’s) had any 
notion of the real conditions of the problem,” that “ recent 
advances in electrical theory made it easy for him to see 
further into the matter than the far greater men in the 

t,” &c. One of the conclusions the elucidation of 
well’s theory leads to, is that the central portion of a 
conductor is stolidly inert to transient electrical currents, 
which it is declared are confined to an outer skin of micro- 
scopic thickness ; another of the conclusions is that “ iron 
would conduct rapid electric alternations as well as or even 
better than copper,” and further that copper conductors are 
more liable to be fused by lightning than iron ones. Now, 
startling as are these conclusions, they may be said to have 
received the general support of other physicists, and Sir 
William Thomson has carried Prof. Lodge’s statements still 
further in a presidential address, which was a red-letter day 
for mathematicians, and subsequently in a paper read this 
year (1890) at the Royal Society, Edinburgh. 


to be a fact ; disbelieve me if you can; refute me if you are able.” 


Now, unfortunately, there is no lack of evidence forth- 
coming that mathematical physicists are out of their proper 
element when they attempt to play the réle either of 
prophets or of scientific pioneers. At the present time there 
must be many an investor who has every reason to regret 
having acted upon the confidently-expressed professional 
reports of even Sir William Thomson himself, as well as the 
professional reports of those professors who have ridden into 


notice and affluence on the top of the wave created by 


the discovery of the dynamo principle. 
sicists professionally associated wit 
would have us consider their professional opinions as being 
oracularly inspired, and, at the same time, they claim a sort 
of feminine irresponsibility for the disastrous consequences 
which only too often their reports have been so largely re- 
sponsible for. | 

The special atmosphere in which the mathematical phy- 
sicist is seen to advantage is a limited one, the most plastic 
years of his life have usually been spent within the walls of 
a college, and during the whole of the probationary period 
he has been crammed and taught technical methods with the 
aid of a coach to the full extent of his mental strength; 
those who distinguish themselves at the Tripos examination 
are men of. parts, and mathematicians by natural selection, 
but by no means necessarily scientists. When science is 
taken up by a distinguished scholar its real study commences 
after his character has been formed, and the scholar has 


Some of our phy- 


become a mathematician. Mathematics have a great charm | 


for those who have inherited and successfully cultivated the 


‘mathematical faculty, and the enthusiastic physicist too often 


worships it as a sort of God possessing creative power, 
whereas a knowledge of mathematics imparts the power to 
measure and to analyse only.* A mathematical physicist 
may be fairly described as a learned scientific scholar 
deeply read and familiar with the theoretical details 
of what has heen already accomplished; his know: 
ledge of methods and technical rules gives him the power 
to solve scientific problems if only there be sound data 


forthcoming, but for the exploration of altogether new § 


ground where the data do not exist but have to be searched 
for and dug out, the scientific scholar learned in methods is 
out of his element ; for such work as this, a man of know- 
ledge as distinguished from the scholar is required. The 
history 
development of the dynamo is a case in point. At the time 
(1859) when the late C. F. Varley designed his statical 
multiplier the writer ventured to predict that dynamo-elee- 
tric machines would some day be produced, and he set:him- 
self as a task the accomplishment of his own prediction, and 
in the early autumn of 1866 he completed the first self- 
exciting dynamo. Some months later Sir Charles Wheat 
stone and Dr. Werner Siemens discovered the same princi 
but they discovered it more or less accidentally, seeing t 
their apparatus was not designed for the purpose of self: 
excitation. Now our physicists who talk so glibly, and claim 
so much credit in connection with dynamo developments, did 
not commence seriously to study the dynamo until 1880, 
14 years after the first self-exciting dynamo had been con 
structed, and at a time when many hundreds of them wer 
in existence, and their ignorance at this period led to many 
blunders. As an actual matter of fact, our physicists have 
contributed very little indeed to the present advanced com 
dition of dynamo construction. 

At the late trial in the Scotch Law Courts, which resulted 
in the establishment of the writer’s claim to have made the 
second great advance in dynamo construction in addition # 
having been the first to discover the dynamo principle, the 
burden of one of the songs sung by our greatest physicist, 
as well as by his colleagues, in the evidence they tendered on 
behalf of the Brush Corporation was in effect, seeing 
that they, the recognised scientific professors and autho 
rities in all that relates to physical science knew 


* The following is extracted from a published work on mathe 
matics: “ Never does the mathematician say such a proposition # 
true because it is probable, or because the balance of the pro and col 
arguments preponderate in its favour, or because history records # 
and tradition affirms it, or because the holy saint thus declared it and 
the learned Philosopher that believed it, or because infallible I asset 
it. No! he takes a nobler stand, he claims more lofty ground. Hi 
words are: ‘I have actually and incontrovertibly proved so and # 


business corporations, 


of the discovery of the dynamo principle and the} 
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themselves next to nothing in reference even to the shunt 
dynamo until after the year 1880, how was it possible 
that Mr. Varley could possibly have designed an advance on 
shunt machines in 1876. In the law suit here referred to, 
the respective positions occupied by the writer and certain of 
our leading physicists was a great satire on the pulpit pro- 
fessions of our scientific professors. On that occasion the 
writer was fighting the cause of science in the general 
interests of the country, Whereas our gveatest physicist, and 
other endowed professors, were acting the part of sophists 
aud special pleaders in the cause of monopoly, employing 


- the whole weight of the official scientific status which the 


holding a professorial chair gives, and striving to deprive 
an original worker of the scientific credit fairly his due ; 
they were, however, completely foiled, and both Courts 
animadverted on the nature of the evidence given adversely 
to the writer’s claim. ra 

A reference to the development of telegraphy, or to any 
of the other great scientific advances, as well as that of the 
dynamo, will be found to go to show that scientific origina- 
tors have all of them, almost without exception, been edu- 
cated in an unorthodox manner; and that being so, it is 
clearly evident that there must be something very wrong in 
the methods of the scientific schools. The religious school, 
of which Hypatia was so noble an example, and of which 
she was almost the last representative, is ogg dead ; but 
its methods survive in our scientific schools. The opening 
up of the world by the engineer, assisted gig by the work 
of Darwin, has done much to break down the bigotry which 
encumbered, and, in less degree, still encumbers theological 
schools of thought. Our orthodox scientific schools, it is 
thought, stand equally. in need of a drastic reform. The 
professional services of- the scientific professor ought to be at 
the command of our law courts as impartial witnesses of 
truth ; but the professor permanently retained in the same 
way as a barrister, to act the part of a special pleader, is 
simply a monstrosity, and, in practice, the chair he holds 


becomes employed as vantage ground for company promotion — 


and trading purposes. 

In the writer’s opinion, boys and youtbs should be taught 
science in the workshop and the laboratory by unmathema- 
tical men in the first instance, and after they have been 
taught to work and fo think, they should receive instruction 
from mathematical professors in technical methods. 

The mathematical method of research always seems to the 
writer to resemble that very commonly adopted by pro- 
fessional and commercial men who, having business to per- 
form, say, in Scotland, get into a sleeping car of a night 
train in London, and find themselves in Scotland on the fol- 
lowing morning, a journey so performed teaches the traveller 
nothing whatever in respect to the nature and the contour of 
the ground over which he has passed, or of the way he has been 
transported comfortably and safely some hundreds of miles 
in a few hours ; but the engineers of the railway know every 
inch of the ground between station and station, and they are 
familiar with the construction of the rolling stock and the 
other railway appliances, 

Faraday, in his researches, swept the path cleanly as he 
proceeded, examining carefully all that came under his eyes, 
and as the different branches of physical science are every 
one of them connected, and as general laws apply to all, after 
he had passed over several roads in his painstaking manner 
he could give a shrewd guess as to what was likely to be 


_ found in roads untraversed. Faraday neither indulged in 


flights of the imagination, nor did he delight in the sensa- 
tional ; with him observed facts were the only things con- 
sidered to be of scientific value ; and so conscientiously did 
he observe that he seemed often to have learned the very 
language of nature, and to have been capable ,of intuitively 
perceiving truths. 

Now, when any branch of science has become sufficiently 
advanced for the mathematical man to take it under his 
charge, he so elaborates and complicates it that- the student 
ecomes absolutely overwhelmed in the maze of detail. 

e writer well remembers how delighted he was when he 
read Faraday’s experimental researches, they seemed to him, 
. the time, to be the only work deserving the name of an 
. ectrical treatise, there was as much difference between 
araday’s book and any other electrical work as there is 
et ween a lion seen alive and a dead one stuffed, for the book 

ull of living thought and reasoning, developed clearly and 


is f 


so simply, that, it is intelligible to everybody who desires to 
learn, and a thread of continuity connects the beginning 
with the end. A mathematical training enables a writer to 
express himself with great precision of language, and the 


= writing of many of our physicists is simply beautiful ; 


ut if it be analysed it will be found only too often that 
there is no real continuity between the detailed phenomena 
described ; but this actual want of continuity escapes notice 
from being cleverly masked by learned, meaningless phrases, 
and it results that the student does not grasp the relationship 
of one phenomenon to another, and he does not obtain that 
complete knowledge which is essential to do constructive work. 
If the writer may so express it, the mathematician runs a large 
number of straight narrow lines through and across the system 
he is dealing with, each line being a distinct research, and 
there is nothing to indicate that he has been passing over 
almost the same ground but at different angles, and, further, 
each line is projected in a mechanical sort of way by mathe- 
matical methods and technical rules. It is a case of machine 
work versus hand work—a machine performs work with 
unerring accuracy, but it does not take cognisance of 
what it is dealing with; an intelligent hand-worker, on 
the other hand, cannot perform his work with the accuracy 
of a machine, but bringing intelligence to bear, he takes 
cognisance of the material he is working upon. Sir 
John Herschell makes some very instructive remarks 
in the introductory chapter of “ Outlines of Astro- 
nomy, from which the following condensed extracts 
have been taken. He says: “There are cases with whic 
the mathematical student is but too familiar, where, when 


_ the data are before him, and the numerical and geometrical 


relation of his problems all clear, and his lines measured— . 
nay, even when he has followed up the application of his 
technical processes and fairly arrived at his conclusion, there 
is still something wanting in his mind.” A little further on, 
he says the student “ has followed out a train of reasoning by 
logical and technical rules, but the signs he has employed are 
not pictures of Nature—he has not seen, as it were, the 
process of nature—passing under his eye in an instant of 
time, and presented as a consecutive whole to his imagi 
tion.” He then goes on to say that it is his intention to 
avoid “ whatever would tend to encumber the pages with 
algebraic or geometrical symbols, to place under his reader's 
attention that central thread of common sense on which the 
pearls of analytical research are invariably strung, but which 
the attention that algebraic symbols claim for themselves too 
often conceals from the eye of the gazer.” 

After giving the reasons which compel the mathematician 
“to pay more attention to the purely mathematical condi- 
tions which ensure success—the hooks-and-eyes of their 
equations and series—than those which enchain causes with 
with their effects,” he adds that it is to this “ that we must 


attribute something of that indistinctness of view which is 


too often complained of as a grievance by an earnest 
student.” Sir John Herschell speaks with an authority on 
anything relating to mathematics which cannot be ques- 
tioned, and it should not be overlooked that astronomy is 

suliarly the province of the mathematician, and the one 
in which he has scored triumphs which to a layman seem to 
border on the marvellous. The discovery of the planet Nep- 
tune is a comparatively recent case dn point. Were we free to 


com visit the stellar systems, we should not only have 


een able to discover Neptune with comparative ease but 
we could have learned a good deal more about it than Prof. 
Adams even, can tell us. Physical science deals with what 1s 
more or less immediately under our mental vision, and the 
broad angle of vision of the human eyes gives us a better 
conception of a mass of matter than the magnified narrow 
angle of vision of a microscope. Microscopes are useful 
adjuncts, and so are foot-rules and machinery of all descrip- 
tions, but cramming a youth simply with rules and re 
instead of teaching him to use his eyes and hands ha 

a tendency to reduce his mental capacity. School educa- 
tion should be primarily devoted to developing the think- 
ing faculties, and teaching secondarily, the use of tools 
and technical methods, if a country is to go ahead. One of 
the telegraph staff under the writer during the Crimean 
war was an Austrian who could speak at least eight 
languages, and was much more deeply read in English litera- 
ture than the writer himself, but he was wanting in know- 
ledge and resource. The whole of his mental energy had 
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been devoted to expressing a few ideas he had learned solely 
from books in many languages, but he was an absolute dunce 
as athinker, and had less powers of resource than an average 


_ English schoolboy. The system of cramming boys with 


mere book-learning and technical methods, which is the fad 
of the present time, is in the opinion of the writer fraught 
with the greatest dangers to true progress. | 

In the past, the English engineer and the scientist have 
been for most part unlearned men, full of resource, and 
having mental capacity. Such men as these have discovered 
and dug out the data that the mathematician has mechani- 
cally dealt with by technical methods. The mathematical 
ap ractically controls our scientific societies ; he is a 
earned scholar and can talk glibly, and certain of our physicists 
at the present time take to themselves and their order the credit 
for what they have not originated, and which they have really 
done very little to 

. One sees at times a dog plunge into a river without any 
fuss and swimming out into the centre of a stream, brings 
some article out of it, and as he approaches the shore, 
weary and exhausted with his labours, fussy hounds, who 
cannot swim, rush a little way out into the river, just wetting 
their feet, and seizé from the mouth of the tired dog what 
he has discovered and brought to land, and these hounds 
claim the discovered eh ol as their own, and too often 
persuade others that the credit is due to them for the dis- 
covery ; the moral will suggest itself. 

The writer has for some considerable time been led to 
çonsider that the bases on which a great deal which passes 
for science is very unsound, and that it is allowed to 
muster arises from a love of the marvellous and the 
sensational. Evidence of what has just been said will be 
found in certain of the presidential addresses delivered before 
the British Association. The writer annexes an extract from 
a condensed newspaper report of an address at which he was 
a present, and which does not exaggerate what will 

found in the British Association transactions. 
told to sera at the sun as inhabited by vast animals, 
1,000 miles in length and 100 miles broad, who crawl in 
compact order over the face of sun-land, but are disturbed 
now and then, as was the case on some time about September 


_ Ist, 1859, by a wandering planet, drawn like the moth to the 


gas, and dashing headlong into it, contributing to its energies 
of light by the combustion of a world. Such is the mar- 
vellous picture which the president unfolds of the revelations 
of. science with respect to the sun.” | 


In another address we were told by a physicist that organic 


germs from other worlds probably floated down to our 


earth, where they germinated. Now, suppose some one less 


distinguished had made such a suggestion, he would probably. 
have been told that in the vacuous space outside our atmos- 


phere there would be an absence of all heat, because there is 
no matter in space to heat, and he would also be told that 
the heat associated with a minute germ, assuming it to have 
somehow been carried into the vacuous space, would have 
radiated through the ether jelly, and that the molecules 
would have contracted closer an closer, until the ultimate 
atoms actually touched one another, and the absolute zero of 
temperature had been reached, and all vitality destroyed ; he 
would have been further told that minute germs would fall 
as rapidly through space as heavier masses, and be consumed 


by the heat developed by friction on entering the atmo- 


sphere. 


If the nebular theory be only analysed, it also will be found 
to be a very nebulous one ; at the same time, the writer feels 
it is almost cruel to pull it to pieces, for the theory has 
given rise to some very delightful fairy lore, which appeals to 
the imagination, and which, on 'the whole, is harmless 
enough ; it has contributed to the designing a great deal of 
beautiful apparatus, and has led to much painstaking scientific 
work of great interest and of considerable value. 

The nebular theory arose out of the observation of 
luminous cloud patches in the heavens, which an imaginative 
astronomer suggested were systems in the course of forma- 
tion ; the theory lost ground from time to time because, as 
telescopes increased in power, nebule after nebule were 
broken up into separate stars ; still there were found to exist 
nebulæ which no existing telescope could break down, 
the eee has been brought to bear upon them, and 
spectra have been obtained which are declared to indicate 
that some of the nebulæ are gaseous, 


“ We are 


Now, M. Janssen, whose name is so honourably associated 
with solar physics, has lately investigated the solar atmo- 
sphere from the Eiffel Tower, Chamounix, the Grand 

ulets, and the summit of Mont Blanc, and he finds that 
the nature of the solar atmosphere, as revealed by spectrum 
analysis, is very largely influenced by the earth’s atmosphere 
—that whereas observations from the sea level indicate 
oxygen in the solar atmosphere, these indications are less 
from so moderate an elevation as the top of the Eiffel Tower, 
that from Chamounix the indications of oxygen are very 
feeble, and that from the summit of the mountain they are ~ 
almost nil. Now, these researches of M. Janssen must surely 
be regarded as showing that spectrum analysis cannot be 
relied upon for determining the constitution of nebule, for 
if, when applied to the examination of the sun, relatively 
quite close to us, the shifting of the apparatus to a higher 
level leads to an altogether different conclusion as to the 
nature of the solar atmosphere, what reliance can be placed 
on the spectrum analysis for determining the physical con- 
stitution of systems so distant as are the nebule. R 

Now the Nebular theory forms the starting point of the 
agnostic theory of creation, and, to a certain degree, also of 
the theory of matter ; it may therefore be said of certain of 
the higher branches of physics that they rest ultimately on 
the baseless fabric of a vision ; and notwithstanding that this 
is so, there are physicists who are never tired of asserting 
that the physical sciences, unlike the theories of another 
school of thought, are built on a basis which is absolutely 
sound. 

It seems, at first sight, curious}ithat it is, the, in many 
respects mechanical-minded physicist, learned in meth 
and technical rules, who indulges most in wild flights of 
the imagination ; but we know that extremes meet, and the 


fact probably arises from mental reaction. 


The calculating faculties become weary and exhausted 


_the close attention which complicated mathematical researc 
_ entails, and when the tired worker gets away from his work, 


the imaginative organs which, from having been passive, are 
in a condition of rest, assert themselves uncontrolled, much 
in the same way as a sailor behaves when he first gets ashore 
after a long sea voyage, or a hard-worked donkey who, when 
relieved from his work and turned out into the fields, delights 
to kick up his heels. | 

The writer finds he is unable to complete all he desires to 
say in a single communication, as he intended, but he 
hopes to be able to do so in another. 


THE DIFFERENCE OF POTENTIAL BETWEEN 
TWO DILUTE SOLUTIONS OF BINARY 
ELECTROLYTES. | 


T'HE development of electricity and heat in electrolytes has 
been the su ru of much investigation during the past few 
months by M. Planek, who has contributed several papers to 
Gilbert’s Annalen der Physik und Chemie. In one of these 
papers (vide Series (2; Vol. xxxix., p. 161) he argued that 
since the ions of an electrolyte are endowed with large elec- 
trostatic charges, it follows that before the electromotive 
forces become active a certain finite determinable amount of 
free electricity must be formed in the solution. The forces 
necessary to cause a movement of electricity in an elec- 
trolyte are referred:to in this paper, starting with the assum 
tion than in an electrolyte the ions are present in a fully 
dissociated condition. 

Planek now considers (vide Annalen Phys. Chem., Series 
[2], Vol. xl, p. 561) the integration of the differential 
equations for the general case of two solutions containing 
different electrolytes, having already calculated the difference: 
of potential for the case of two solutions containing the 
same electrolyte in different pu 

The existence between the two solutions of a limiting 
layer of small but still finite thickness is assumed. 

Different values for the difference of potential are found § 
according to the way in which the concentration is supposed 
to alter within the intermediate layer. 

Planek shows, however, that in a very short time a state 
of stability will be reached in which the total concentrativs 2 
(sum of the concentrations of the positive or negative ions) 5 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
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will vary within the layer as a linear function of the dis- 
- This consideration is sufficient to make the above problem 


uniquely soluble, supposing the electrolytes to be completely 
dissociated. 
Planek com the calculated values for the difference of 


potential with Nernot’s experimental numbers, with which they 
show a satisfactory agreement. ) 


THE ELECTRICAL RESISTANCE OF THE 
ALLOYS OF FERRO-MANGANESE AND 
COPPER. 


Tue following is an abstract of a paper on the above 


subject, by E. L. ‘Nichols, in the American Journal of 
Science 


The resistance of alloys of ferro- ese and copper 
was determined at 20° and 00° Oimbiavala, with the object 
of investigating the variations of the resistance between 
these limits of temperature. | | 

In. the course of the experiments it was discovered that a 
number of the alloys exhibited the remarkable property of 
decreasing in resistance each time that they were subjected to 
a change of temperature. 


An alloy containing— 
Ferro-manganese ... 19°12 parts 
Copper eee pis eee eee eee 80°82 ” 
99°94 


was heated and cooled through the range of 80° from 20° to 


100°, and it was found to diminish in resistance with each - 


operation, the diminution being still perceptible after the 
seventh cycle of operations. On being then raised to a red 


~ heat and allowed to cool, a still more marked diminution 


in . resistance of this alloy was found to have taken 

piace, | | 
The temperature coefficient of the above alloy was posi- 

tive, and its value continued to increase Poe a as the 

heating and cooling process was re , 

. À similar behaviour was observed when an alloy contain- 

ing— | 


Ferro-manganese 


… 29°35 parts 
Copper CETTE eee 70°65 LL 
100°00 


was subjected to the same cycle-of heating and cooling 
operations. After being brought into a condition of 
stability, such that further heating and cooling through a 
range of 80° had but little permanent effect upon its con- 
ductivity, it still showed when hard drawn an appreciable 
negative coefficient. It was then annealed three times at 

heat, specific resistance and coefficient being determined 
for the range of 20° to 100°.after each annealing. 

The ts were as follows :— 


CONDITION. 
Tempers- | Rather | Once Twice Thrice 
ture. hard. annealed. annealed annealed. 
Specific 20°C.” | 46:10 45:10 44:07 42:76 
| ces 100° C. 45°99 45°18 44°33 43°58 
at 20°C. | 4609 | 4509 | 4406 | 42°74 
Coefficient | 0°000024 | + 0°000021 | + 0000068 + 0°000192 


A number of similar alloys showed, when hard rolled, a 

coefficient very near to zero, sometimes positive, sometimes 

negative. | 
After annealing at 300° to 400° O. a well-defined n 

coefficient was produced and after annealing at a 

a still larger positive coefficient was u 


tive 
heat 
by: annealing log could bs 
reduced again by rolling the alloy. : 7 


The relation of composition to the temp: coefficients 
was determined. With 10 per cent. of ferro-manganese the 
change of resistance in the alloy is less than 1 per;cent, 
or 100°. | 

Alloys containing from 15 to 20 cent, of ferro- 

“manganese have exceedingly small coefficients, the coefficient 
at 18 per cent. being practically zero. —_— | 

As-above shown, the coefficient may be made to undergo 
a considerable alteration by varying the temper of the metal. 
The marked influence of temper upon-the conductivity of 
the alloy renders it difficult to determine the precise law of 
the change in specific resistance with the composition. It 
would, however, appear from the results that 
increases only in direct proportion to the . percentage of 
ferro-man . The full details of this interesting research 
may be consulted in the American Journal of Science, series 
Vol. xxxix., pp. 471-477. 


WIRE COUPLING. 


THE accompanying cut illustrates a wire coupling invented 
by W. E. Banta, of Springfield, {O. The device consists 
simply of a number of elliptically shaped rings soldered or 
beamed to a strip, as shown. In applying this coupling the 
ends of the line wires are bent out so that when drawn 
together the rings will bite strongly on the wires and form 
the joint. The outer ends of the line wire may be turned 


out at right angles, but in stiff wires a simple outward bend — 


is all that is necessary to secure the coupling. 


Pad 


© One advantage claimed for the device is that it may be 


removed and used again by simply straightening the bent 
ends of: the joining line wires and removing the coupling. 
There is no necessity of soldering the joining line wires 
together to secure complete electrical connection, since the 
ter the stress on the line wires the harder will they be 
teed together by the action of the coupling. 
It will be observed, also, that in this coupling advan 
is taken of the tensile strength of the material of which 
rings are com ; that is, the strain is exerted in the 
direction in which the material is best adapted to resist 


THE CONDUCTIVITY OF DISTILLED — 
WATER. 


ALTHOUGH the electrical conductivity of distilled water is 

extremely small, it was not found too small to be computed 

by Kohlrausch, who placed the value approximately at | 
0°000000,000025, | 

the conductivity of mercury being taken as unity. 

Such a small value as the above seems a to dispute 
about, looked at from one point of view. However, W. 
Ostwald has recently been contending, in Gilbert’s Annalen 
der Physik und Chem. (series [2], vol. xl., p. 735), that the 
electrical conductivity of dist water is, in a à 
measure, due to the presence of carbonic acid gas held in 
solution. This gas is a well-known impurity in distilled water, 
sometimes causing it to give an acid reaction with delicate 
indicators. It can be removed by distillation over a con- 
siderable quantity of some base, as, for instance, pure lime. 

Ostwald's r is written to disprove the theories of 
Pfeiffer con the cause of the electrical conductivity 
of distilled water,» 

| | Q 
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A REGULATOR FOR DYNAMOS AND MOTORS. 


THE illustration represents a regulator in which the arma- 
ture core is designed to shift automatically in accordance 
with the drag or lead of the armature, always taking up its 
ns with its poles in the strongest part of the field, the 


rushes being held to the point of the least sparking, and 


the adjustment of the brushes being effected automatically 
by every change of load upon the dynamo or motor. The 
improvement has been patented by 
electrician of the Second Avenue Electric Power Railroad 
_ Company, Pittsburg, Pa., and Mr. George Fassold, of the 
same City. The armature has circular end pieces mounted 
on tubular shafts, and to these end 
hollow cylinder of non-magnetic material, wound with the 
conductor in the usual way, as shown in the broken-away 
portion of the main view in the illustration, the terminals of 
the coil being connected with the commutator cylinder. 


r. Fremont J. Cleaver, 


ieces is secured a 


Upon the central shaft, and loosely fitting the hollow cylinder, 


is an armature core consisting of the segment of a cylinder 
of iron having concave sides, as shown in the small view. 
The central shaft is prolonged beyond the tubular armature 
shafts, the ends of the central shaft being supported on 

inted screws in yokes attached to the supports of the 
journal boxes of the tubular shafts. To the central 


- shaft at its commutator end is secured a cross arm of 


insulating material in which are held rods carrying 
the commutator brushes. The cross arm also carries 
metallic contact plates electrically connected with the rods, 
and which touch curved bars which receive the current from 
the brushes, the curved bars having binding posts for re- 
ceiving the conducting wires leading from the dynamo. On 


_ the end of the central shaft opposite that carrying the cross 


arm is attached one end of a spiral spring, attached by its 
other end to the yoke, to oppose the pull of the armature on 
the segmental core, and to return the core and the brushes to 
their original position when the machine is idle, so that the 
brushes will always occupy the same position relative to the 
segmental core. | | 


DEATH OF MR. W. LANT CARPENTER. 


Mr. W. Lant CARPENTER died by his own hand last Tuesday 
week at his residence at Harlesden. It is said that the deceased 
gentleman lately suffered from a mental affection and was 
under the care of an attendant. For the improvement of 
his general health he visited New Zealand, but on arriving 
there the Inspector of Lunatic Asylums counselled a return 
to M e when Dr. Savage was consulted, who advised 
that Mr. Carpenter should be placed nnder supervision. 

Mr. Carpenter, who was born in 1841, was the eldest son 
of the late Dr. W. B. Carpenter, C.B., F.R.S. He was 


educated at the University College School, and took Bachelor's : 


degrees in art and science at the London University. 
The early part of his career was spent in Bristol, where he 


. done in the most efficient and reliable manner, so as to 


rendered great assistance in founding the University College, 
Besides fulfilling the duties of partner in'a large manufac 
turing firm, he gave many lectures on physical science and 
soon filled a leading part in all scientific movements in the 
West of England. a 

He came to London in 1881 with an established reputation 
as a lecturer, and his services were secured by the Gilchrist 
Educational Trust, for the purpose of delivering popular 
addresses on physics to working men. He was known and 
appreciated at many of the scientific institutes in London 
a the country, and has lectured in Australia and America, 
Several of his discourses were published and sold largely. 

Mr. C 
trical Engineers, Physical Society, &c., and occupied a seat 
on the British Association Committee on Magnetic Observa- 
tions. He was identified more recently as one of the 
managers of the School of Electrical Engineering, Hanover 
Square. 


A RETROSPECT OF 1890. 


GENERALITIES. 


ALTHOUGH in the course of the year which has just passed 
away no very important discoveries have been made in elec- 
trical science or in the applications of electricity, yet the 
steady development which has taken place in almost all 
branches of the electrical industries can only be regarded as 
an important advance as 7 vs with the work of the 
previous year. The electrical boom has not yet arrived; 
may it keep away in order that all work performed a 
0 
satisfaction to those adopting electricity either as an illu- 
minant or for motive power pu , rather than that elec- 
trical installations of any kind should be carried out in thé 


~~ haphazard style which has almost hitherto been characteristi¢} 


of American mem The year 1890 has, like the preceding 
eight years, been very fruitful in the promotion of new 
electrical companies. Some of these, we regret to say, appear 
to have been formed merely for the purpose of putting money 
into the coffers of the promoters, and not for carrying on &@ 
genuine business; whilst other companies, which were to 
have been constituted with 1 share capitals to deal with 
electric welding and traction have not yet! been brought 
before the investing public. 3 

In the meantime the Thomson Electric Welding: Company; 
of Boston, Mass., has brought out a new welding machine 
which, it is claimed, will lead to a much wider use of electric 
welding by machinists and others who find the original welder 
unsuitable. The new machine is said to be adaptable to a 
variety of work, is smaller and less expensive than the old 
type, the high price and inadaptability to miscellaneous work 
of which prohibited its being used to a large extent. It 
would be interesting to know whether the English Welding 
Company will acquire the patents for this new welder. In 
atidition to this, attention is being paid to the Coffin and 
Barnardos processes of electric welding. —— 

The Edinburgh International Exhibition, like most recent 
shows, did not prove a commercial success ; but it amply 
demonstrated to the millions of visitors the applicability of 
electricity to lighting and motive power p and 
especially as regards the propulsion of launches and tramcars, 
The meeting of the Institution of Electrical Engineers at the 
Exhibition was attended by over seventy members, who com- 
bined business with pleasure. 


ELECTRIC LIGHTING. 


In the metropolis the use of the electric light has 80 


largely increased that at present the total number of incan- 
descent lamps supplied from both central stations and private 


plants is equivalent to 264,000 of 8-C.P., and of arc ps" 
about 1,000. Among the central stations which have been: 


ut in partial operation during the year are those of the 
estminster Electric Supply Co | 
and Dacre Street (temporary) ; the Chapel Place Station of 
the Kensington and Knightsbridge Electric Light Company ; 


and the Manchester Square Station of the Metropolitan 


Electric Supply yey ye The most regrettable incident 
was the burning, on t 


which was being converted into a distri 


nter was a member of the Institution of Elec. § 


ration in Millbank Street © 


e 15th November, of the Grosvenor 7 
Gallery Station of the London Electric Supply Corporation, : 
uting station. 
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“The fire was followed by a second break-down in the supply 


of light, which has not yet been resumed. Other central 
stations belonging to companies are in course of construc- 
tion off. High 8 reet, Kensington, Eccleston Place, and 
Davies Street. | 

Among the larger installations which have been put up 
may be mentioned those at D’Oyly Carte’s new theatre in 
Shaftesbury Avenue, Drury Lane, and the New Olympic 
Theatres, the Tivoli Theatre of Varieties, New Scotland 
Yard, and the famous Tussaud Waxwork Exhibition. The 
St. Pancras Vestry, which is building a central station for 
the supply of 10,000 lamps, is the first London local 
authority to adopt such a course. 

The applications for provisional orders under the Electric 
Lighting Acts of 1882 to 1890, made to the Board of Trade 
up to the 21st December, 1890, were considerably less than 
in the previous year. The number of applications in 1889 
was 161, as compared with 70 in 1890, and of the latter, 36 
have been made by corporations, local boards, and Town 
Commissioners. | | 

In the provinces several new electric light companies have 
inaugurated central stations, and numerous private installa- 
tions are being energetically carried out in the North of 
England. Public electric lighting has been started at Bath, 


Keswick (water-power being used), Fareham, Chelmsford, ~ 


and Woking during the past year. 
ELECTRIC TRACTION. 


Referring to electric traction, we find that two important 
steps have been taken. The first was the inauguration in 
July of a service of accumulator cars on one section of the 


Birmingham Central Tramway Company’s lines. There are 


12 cars, but only about half this number are at present used. 
An important feature of this installation, and one which is 
of great interest, is the fact that Mr. J. Smith, the chairman 
of the company, and also a director of the Electric Construc- 
tion Corporation, has promised that at the end of one year’s 
working, he will publish the actual working results, especially 


as regards the life and cost of maintenance of the cells, 
whether the results be in favour of, or adverse to, accumu- 


lator traction. It is only to be hoped that this promise will 
be fulfilled, although, as far as can be seen at present, it will 
not be difficult to fortell the results. The second, and cer- 
tainly the most important event, was the opening to passenger 
traffic, on the 18th December, of the City and South London 
(Electric) Railway. The results of the actual working of 


this remarkable railway, the commercial pts of which 


are referred to in another column, will eagerly looked 
forward to. Though England is far behind American States 
in the reg arr of street electric traction, it is satisfacto 


to find that English electrical engineers have, notwithstand- 


ing the great difficulties which have had to be surmounted, 
brought the first real electric railway to a successful issue. 

_ Among other incidents which occurred were the inaugura- 
tion on the 2nd August of an electric tramway three-quarters 
of .a mile long on the pier at Southend ; the withdrawal, in 


j March, owing to the loss of over £1,000 in four years, of 


the three or four accumulator cars on the Julien system 
in Brussels ; the starting of a.new cable railway worked by 
electricity on the Monte San Salvatore in Switzerland ; the 
inauguration at Bremen, in June, of an electric tramway one 
mile long, on the Thomson-Houston system, with six pas- 


senger cars in operation ; the extension in the use of storage 


battery cars in Paris ; the opening in October of an electric 
tramway in Florence on the Sprague overhead system, the 
line being over three miles long ; the stoppage in November 
of the experimental tramway on the Series system at 
Northfleet ; the failure of the accumulator system on the 
Sandhurst Eaglehawk Tramway in Australia, &c. 

An improved Lineff closed conduit s 
traction was brought out, and is about to be put into opera- 
tion on a section of the West Metropolitan Sescens om- 
pany 8 lines, The Jarman system of accumulator traction, 
which is to be tried on the London Tramways Company’s 
line from Clapham to Tooting, has for some unascertainable 
reason not yet been carried into practice, although two. cars 
are now fully equipped ; whilst the solution of street locomo- 
tion by means of electric omnibuses seems to be-as far off as 
ever. Several Ler pen for new methods: of electric traction 
by means of cl 


they only exist as yet “on paper.” | | 


m of electric 


conduit systems have been advanced, but. 


It is expected that the Liverpool overhead electric railway 
will be completed next: year, and Bills are being promoted in 
the current session to authorise the construction of the pro- 
posed Central London Railway, and underground railway 
rom the City to “merrie Islington,” also an underground 
line from South Kensington to Paddington. 


.. "TELEPHONY. 
The progress in telephony has not been so great as might have 
been wished. The National Telephone Company Let 
its operations so that long distance telephony is an accom- 
plished fact. Conversation can now take place between sub- 
scribers in Liverpool, Manchester, Sheffield, Birmingham 
and London, Fig Glasgow and Edinburgh; whilst 
other towns in the South of England, which are not so far 
apart from each other, are also similarly connected. T 
joke of the year was the exhibition of the “electrophono- 
scope ” at the exhibition held on the occasion of the Jubilee 
of the Penny Post at the South Kensington Museum. An 
interesting innovation was the experiment made in Birming- 
ham, when the subscribers to the exchange were put into 
communication with Christ Church in that town, so that they. 
might hear the service and the sermon. : Probably the most 
important work, which was expected to have been inaugurated — 
this week, was the commencement of the line which is to 
connect Paris with London. This anticipation has, however, 
not been realised,and the opening of the line is now an- 
nounced to take place during the month. The expiration of the 
Bell ag ver patent, and the forthcoming expiry of that of 
Edison, have excited considerable attention, but. this matter 
was fully dealt with in our last issue. | 


SOME FACTS CONCERNING GUTTA-PERCHA. 


(Continued from page 776, Vol. xxvii.) 


THE continuation of M. Sérullas’s article on gutta-percha in 
La Lumière Electrique, of December 20th, and its conclusion 
iu the issue of December 27th, deal chiefly with matter more 
interesting to the botanist than to the readers of an electro- 
technical journal. We will endeavour to condense the more 
important portions. 

e author, in again reverting to the errors fallen into by 
previous explorers, points out the difficulties they laboured 
under, and observes that he was placed in a more advan- 
tageous position for a thorough and accurate examination of 
gutta-percha trees. Having discovered—or, rather, re-dis- 
covered, the Zsonandra-Gutta in the island of Singapore, in 
considerable numbers, and in.a region comparatively easy 
of access, he was able to carry out experiments on a far more 
elaborate scale, with more scientific appliances at his com- 
mand than his predecessors. M. Burck, the director of the 
botanical gardens at Buitzenzorg, was in a position to effect 
certain observations, but he was unable to carry them out on 
a thoroughly satisfactory basis, as he gere, à hesitated to 
yee a tree of which so few examples, as then supposed, 
exis | | 

M. Sérullas re but at greater length, his previous 
observations on the climate, soil, and moisture - necessary to 
the Zsonandra, and describes the growth of roots and shoots 
under various conditions. 

With regard to the altitude at which the varieties of the 
Isonandra grow, he says :— 

The Zsonandra-Percha lives in lower ground, and nearer to 
the sea than any other variety. Their average height above 
sea level is between 66 and 197 feet, as at Singapore. 

The Payena-Leerii is found at about the altitude the 
Tsonandra-Percha ceases to thrive. 

The Taban-Mérah flourishes at a greater distance from the 
coast, and at an average height above sea level of from 164 
to 656 feet, as at Perak or Penang, at Patani, at Kelantan, 
on the peninsula ; at Sarawak, in Borneo; and at Padang, 
Siak, and Assahan, in Sumatra. 

The Niatouh-balam-tembaga, from Halaban; the Zaban 
Soutra, from Perak ; and the Mayang Dourrian, from Oulou- 
Assahan, grow at slightl — average levels—from 490 to 
656 feet above sea level. e first (mentioned variety is,. 
however, found in Padang at over 1,800 feet. 
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The Zaban-Mérah, with aerial roots, is met with at a 
height of about 490 feet. It is exceedingly rare, and is only 
found in localities peculiarly: adapted to its growtb. | 

Among the inferior species there may be mentioned the 
Taban Tchaier, which grows at an altitude of from 656 to 
820 feet, and.the Taban pouteh, a slightly superior tree, 
found at heights varying from 1,600 to 2,900 feet, as at 
Larout, at Kouala-Kangsar, and Hipoh, on the Malacca 
peninsula. 

With regard to the temperature at which the Zsonandra 
are found to thrive, the author observes. that the best 
varieties require a climate where there is but little variation ; 
he places the limits between 80° and 84° Fahr. He states 
that the vitality of the plant is suspended at a temperature 
of 60° Fahr., but actual death does not ensue till about 47° 
Fahr. Should a low temperature continue for not more than 
two or three hours, the trees will even bear a fall to so low a 
point as 44° Fahr. : 

_M. Sérullas also discusses the question as to the effect pro- 
duced on the growth of gutta-percha trees by the radiation 
of light, and combats certain theories which have been ad- 
vanced on this point. 

Some space is given to a description of the habitat of 
the Zsonandra-Percha, and the author mentions Borneo, 
Sumatra, Bangca, Riou, Celebes, and the Malacca peninsula 
as having been credited with an indigenous growth; but 
while recapitulating the evidence adduced by various ex- 
plorers in support of their opinion, he is careful to point 
out that there is but scant authority, and an absence of suffi- 
cient proof, to justify the assumption of so wide a distribu- 
tion. 

The confusion existing as to classification of varieties and 
species, with more especial reference to the Jsonandra, is 
again reverted to, and examples are given showing how this 
confusion has originated. 

In an earlier portion of this article M. Sérullas pointed 
out how the good species of gutta-percha trees could be 
readily distinguished from the inferior sorts. In the following 
table he indicates the differences existing between the six 
better varieties :— 


Isonandra-Percha or Gutta ; Hooker ; Singapore. 
The —_ of the stamina are of two varying 
lengths. 
_ The flower is a yellowish green. 
Gueutta Taban Mérah ; from the Peninsula. 


The fillets of the stamina are all of equal lengths. 
The flower is white. 


The gum strongly stains hot water a brilliant red. — 


The colour of the gutta, which is originally a 
brown-red, becomes much darker when exposed 
to air, or after several washings in hot water. 
Taban Mérah ; variety ; Sérullas. 
The roots are aerial. 
The flower, the stamina, and the colouring matter 
are the same as in the Gueutta Taban Mérah. 
Mayang Taban Derrian ; Seligman-Lui. 
The fillets are all of equal length. 
The flower is white. 
The gum weakly stains hot water a dull red. 
The gutta has somewhat the appearance of marble 
or soap, having veins of a pale orange colour. 
The veins become of a light yellowish brown on 
éxposure to air, or after several washings in hot 
water. | 
Niatouh balam Tembaga ; Burck. 
The fillets are all of equal length. 
The flower is white. 
The gum does not stain hot water. 


Gueutta taban soutra; Wray. 
The fillets are all of equal length. 
The flower is a pale red. 
The gum does not stain hot water, 


The wood of the Jsonandra (from Singapore) is yellow, 
while that of the other varieties is a reddish brown, the 
taban mérah (aerial roots) being darker than the rest. 

In speaking of the “ good” varieties of gutta-percha trees, 
as opposed to “inferior” sorts, M. Sérullas describes those 
whose gum is of a quality ‘suitable for submarine cables as 


compared with the trees which produce gum valueless for 
this purpose. | : 3 
A list is given of the plantations where attempts to 
cultivate the Zsonandra-Percha have been made, together 
with some account of their respective histories. We give a 
resumé of this portion of the article :— 


Singapore— 
Plantation. Cultivator. 

Claymore ... ve … Dr. Oxley. 
Claymore... José d’Almeida. 
Tandjong Pagar W. Montgomerie. 
Tandjong Pagar Joaquim d’Almeida. 
Serangong ... José d’ Almeida. 
Kalang (Kélung) ... W. Montgomerie. ts 
Kalang (Kélung) ... R. Burns. 


Of these plantations no traces remain, and it is stated that 
of the seven only two—those established by Oxley and José 
d’ Almeida at Claymore—could lay any claim to the possession 
of the Jsonandra-Percha. | 

The plantations were created in 1848. A Government 
nursery, comparatively recently established near the botanical 
gardens, sses three trees of gutta soutra, and several 
plants of gutta pouteh, from the peninsula. 

Borneo ;— 
Plantation. 
anpaoua. 
Soukadanah. 
Sambas. 


All resulted in failure.- They were established in 1853. 
Java ; — | 


Tjikeumeuk. 
Buitzenzorg. 


Established in 1856. The trees planted at Bantam and § 


Préanger have disappeared. Of 400 planted at Pourakerta, 
77 remain. These are of the species Niatowh balam. The 
nurseries at Tjikeumeuk contain a large number of plants; 
there were some 1,200 existing in 1883, but the varieties are 
useless for submarine telegraphy with one exception, the 
palaquium oblongifolium, which gives a gum of some value. 

At Buitzenzorg, there is a large and varied collection of 
trees ; but, unfortunately, but little pains have been taken to 
introduce those varieties whose gum can be utilised for sub 
marine cables. 

The author concludes the article with a tribute to the 
assistance he has received from M. Jungfleisck, a well-known 
authority on organic chemistry. 


THE TELEGRAPH AND THE TELEPHONE IN 
BUDAPEST. 


[FROM A CORRESPONDENT] 


THE daily papers of Budapest publish very interesting his 
torical and statistic data on the development and extension 
of telegraphy and telephonic intercourse in Budapest. The 
facts may have an interest for wider circles of readers, | 

According to these communications, there did not exist in 
Budapest a single telegraphic station prior to the year 1850. 
The earliest telegraphic station in the whole of Hungary was 
installed at Pressburg towards the end of 1847, exclusively 
for intercourse between Pressburg and Vienna. In the 
beginning of 1850 the telegraph station at Agram was 


opened, and not until October Ist, 1850, was a station installét. 


at Budapest, in a side street near the Carl barracks. The 
entire business done at this station in the first monti 
ne only to 72 telegrams, with total receipts of 38! 
orins. 
In 1853 a second station was opened at Budapest in the 
Ofen Fort ; in 1865 there were five, and in 1875 altogethet 
seven telegraph stations in Budapest. After that time tele 


graphy was here rapidly developed, so that we have now 18 


the Hungarian capital 38 stations, 
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In January, 1866, the intercourse in the city amounted to 
1,284 telegrams, and in 1870 it reached the respectable 
figure of 778,717, with gross receipts of 107,838 florins. 

In 1873 the present post and te egraph office was erected. 
In 1870 the entire duty was conducted by 94 officials, whilst 
at present 234 are employed at the central station, and 56 
in the branch offices. Last year’s business amounted to 
2,955,648 telegrams, and required 289 officials. 

The telegraph lines in Budapest extend, at present, to 
91,412 kilometres ; the telephone lines extend to 2,643 kilo- 


metres, with 1,245 stations for subscribers, and a traffic, last 


year, of 5,160,296 conversations. 


- THE ELECTRICAL RAILWAY BETWEEN 
VIENNA AND BUDAPEST. 


[FROM A CORRESPONDENT. | 


To the Hungarian Ministry of Commerce there has been 
lately submitted the prayer for a concession for a project 
which, if carried out, will form an epoch in the history of 
electric railways. 

The project in question is nothing less than the construc- 
tion of an electric railway between Vienna and Budapest, a 
distance of about 250 kilometres, for which purpose there 
are to be erected six electric generating stations, so that each 
station will effect the working for a distance of about 
20 kilometres in each direction. Concerning the details of 
this magnificent project, the execution of which is still a 
question of the future, and the practicability of which now 
forms the subject for the investigation of experts at the 
er + the following communications have been made 
public. 

The projected line is for the first to undertake merely the 
passenger traffic, and every three hours an ordinary and an 
express train will start alternately, with an average speed of 
120 kilometres hourly, so that the journey from Budapest to 
Vienna or back again will take not more than 2 or 24 hours. 
The express trains will be exclusively reserved for the traffic 
between the two termini, and will thus subserve communication 
between the two capitals of the monarchy. The ordinary pas- 
senger trains will stop at the intermediate stations. : The 
fare between Vienna and Budapest is estimated by the pro- 
jectors at about 3 florins, and that the journey on this elec- 


inately, as that by an express on the steam railway, but it 
will be out of all proportion cheaper than the present greatly 
reduced scale of fares. 

The projected line, according to the statements of the pro- 
moters, will have a broader gauge than the present normal 
railway gauge, and will be laid with “ Goliath rails,” and the 
crossings will be effected either on viaducts or through 
tunnels. For greater security, an iron grating, of about | 
metre in height, is to be erected on each side of the track. 

The cost of the line, according to the preliminary estimate 
of the projectors, is given as. about 38 million florins. It 
was stated at first that the Commercial Bank of Pest had 
undertaken to finance the undertaking. This assertion, how- 
ever, 18 contradicted by qualified authorities, whence the 
financial phases of the question, and consequently the entire 
execution of this very interesting project, remains an open 


question, not easily to be answered, if we consider the colossal 


sums which will be required. 

The application for a concession has, in other respects, not 
met with any favourable treatment, and no forecast of its 
destiny is so far possible. Public opinion is at present very 
sceptical as to the success of the project. The subjoined 
extract from a local paper may serve to show the view here 
prevailing :— 

“ The advocate, Dr. Julius Kepes, lately presented to the 
Minister of Commerce a petition for a preliminary conces- 
sion for a double-line electric railway from Budapest to 

sburg, or to the Hungarian boundary. The line would 
run in part parallel with the line of the State Railway. Up 
to the frontier it would include 38 stations, passing- from 
Budapest vid Pillis-Coaba to Gran, crossing there the 
Danube, and through the so-called Csallo-Kéz to Dnua- 
Szeidahely and thence to Pressburg and over the boundary, 
where a bridge would have to be thrown across the Danube. 


Concerning the prolongation of the railway to Vienna, 
application would be made to the Austrian Minister of Com- 
merce. Or, if considered preferable, the Hungarian Minister 


of Commerce might negotiate with the Austrian Govern- 


ment. The electric leads are to run neither on the line nor 
above it, but on the rails. The normal railway gauge, 1°435 
metres, would not be sufficient for the speed intended, and a 
gauge of 2 metres is considered n . To prevent 
misadventures, the track will be fenced in for its entire 


length, with an iron grating 1 metre in height. The time — 


between Budapest and Vienna is to be 14 (? 24) hours, and the 
fare 1 to 3 florins, according to the class of the carriage and 
the kind of train. Express trains are to stop only at the 
two termini, but the mail trains will call at intermediate 
stations. A train will be despatched in each direction at 
intervals of 3 hours. If the traffic increases, these intervals 
will be reduced to 10 minutes. If the electric conduction is 
effected by the rails themselves, they must be: insulated from 
the ground. All the details show that the execution of the 
undertaking will be extremely costly. The projectors esti- 
mate the expenditure at 50 million florins. The attitude 


taken by the Ministry of Commerce with respect to the pro- , 


ject is one of great reserve. This appears from the fact that 
a deposit of 20,000 florins has been required from the appli- 
cants before a preliminary concession, 1.¢., permission to study 
the proposed route, can be granted. This sum has not yet 


been deposited. To the application there was appended an 


opinion of the American electrician, Thomson, and of Prof. 
Straub (of Budapest). The former is said to have declared 


that no serious technical difficulty stood in the way of an. 


electric railway over a distance of 250 kilometres, and the 
highest attainable speed might reach 300 kilometres 
per hour. The opinion of Straub vouches the question 
whether electric traction is practicable on an incline of 
1 : 20, such as occurs on the projected track, and how 
many electric stations will be needed. Straub expresses 
himself with caution. He answers the first question in the 
affirmative, and considers that an incline of 1 : 20 will not 
interfere essentially with the speed of the traction if there 
are a sufficient number of. carriages provided with strong 
wheels. He considers that as a rule 60 to 75 kilometres 
hourly can be managed with the electric express locomotive, 
which speed can, if needful, be increased to 80, 90, or even 
105 kilometres. He thinks that even 180 kilometres. hourly 


would not be impracticable. Bell, Crosby, and other elec- — 


tricians have pronounced electric traction practicable even 
on long lines. As regards the inclines he refers to the line 
Madeline le Vallois, where such an incline is managed with- 
out difficulty. His opinion concludes with the suggestion 
that experiments should first be made with a distance of 
50 kilometres, and that the line should first be only con- 
structed as far as Gran. The Minister Baross is said to have 
read the documents with great attention. But he evidently 
entertains scruples, as appears from the unusual demand for 
a deposit. The Advocate Kepes has discussed the project 
with several engineers and contractors at Budapest, but they 
all decline ‘to icipate in its execution. ‘The report that 
the concession had been applied for on behalf of a firm of 
contractors, of Berlin, is declared to be unfounded. 


LIEUTENANT FISKE’S DIRECT-READING 
RANGE-FINDER. 


WE have more than once alluded to, and described generally, 
this range-finder ; we now give illustrations showing the 
actual form of the apparatus as used on ship-board. It will 
be as well first to refer to the general principle of the appa- 
ratus as shown by fig. 1. 3 

Let A, B, be a base line, and T the position of a distant 
object, the range of which, A, T, is to be determined. By 
trigonometry, in the triangle, A, T, B : 


B | 
——— X SiINABT. 


AT = sin ATB 


Let ¢ and b represent two telescopes pivoted at the points, 


A and B, and sweeping over arcs, E and F, of conducting 
material, the arcs having their extremities upon the base 
line, A, B. Let the telescope, ©, be directed upon the point, 
Tr, assuming the position represented by c’ in dotted lines. 
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Then, obviously, the angle, c’, A, C, is equal to the angle 4, is. To this end, the conducting arcs, E, F, are connected in 
t, B, and the portion of the arc, Fr, included between the — the manner of a Wheatstone bridge, the four members of 
positions, & and ¢’, of the telescope will measure the angle at which are shown respectively at a, 0, ¢, d. In this bridge is 
oe, ae | | conneeted a galvanometer in the usual way, and also the 
| battery, 4, the terminals of the battery wire being connected 


to the telescopes at their pivot points, A, B, so that the circuit 
proceeds through the telescopes to the arcs, and then at th 
arc, F, divides through the wires, b, d, and at the arc,% 
F divides through the wires, a, c. 
a : It will be plain that when the two telescopes, © and D, i 
In the foregoing formula, the base line, 4, B, is known by stand at right angles to the base line, and hence parallel t 
measurement, and the angle A, B, T, may be observed; andif each other the ridge will balance, and the galvanomete 
the angle A, 8, T, is, as shown in fig. 1, a right angle, then will show no deflection. The lines of sight of the two tele 
scopes then being parallel, the galvanometer will then 


Fic. 


Fig, 2. | Fie. 4. 


the sin, A, B, 7, becomes unity. It remains, therefore, to indicate infinite range ; and, of course, this will be tr® 
tind the angle, a, T, B, in order to determine the distahice, no matter where the telescopes may be on their respectitt 
A, T ; 80 that it becomes necessary to provide a simple and arcs, so long as their lines of sight are relatively paralld 
rapid means of at once determining what the angle, a,1,B But if one telescope be moved out of parallelism with ti 
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other, as, for example, the telescope, c, moved to the position 
c’, then clearly the bridge will thrown out of balance, 
and the galvanometer will be deflected. It will also be clear 
that the extent of deflection of the galvanometer will depend 
upon the length of arc included between the two positions of 
the telescope, c, 0’, and will be greater as that arc increases ; 
so that, with a battery of constant electromotive force, it 
becomes possible to determine the extent of movement of the 
telescope, C, by simply observing the indication of the galva- 
nometer. | 

_ Jt will, of course, be obvious that, as the angle between 


‘the positions, c and c’, of the telescope increases, the length 


of the line, a, T, will constantly decrease, while the deflec- 
tion of the galvanometer will constantly increase ; so that 
the galvanometer indicates ranges starting from infinity 
when the galvanometer shows no deflection, small ranges 
being indicated by large deflections of the galvanometer and 
vice versa. As a matter of convenience, Lieut. Fiske 
employs for this purpose a galvanometer so constructed that 
the deflections of the index will be proportional to the differ- 
ences of potential at the terminals. | 


- Jt will be clear that by the method just described, the — 


operation of finding the range is reduced to a very easy and 
rapid process, and, at the same time, greatly simplified as 
regards apparatus. - 

Observers stationed at the ‘two telescopes, C and D, align 
them with the distant object, when a ce grd instantly 
reads the range from the galvanometer, which is provided 
with a scale suitably marked in linear units, such as yards. 

If, however, the angle a, B, T, is not a right angle, then 
the factor, sin A, B, T, must be taken into consideration 


AB 
sin A T B 


Or, in other words, the observer at the galvanometer may 
simply multiply the range indication by the sin A, B, T, 
numerically expressed, in order to reduce the indicated range 
to the true range. The angle, A, B, T, is observed directly on 
the are, F. | 
In the foregoing demonstration, it is assumed that the 
resistance in the circuit remains constant, that is, remains the 
same as it is when the two telescopes are parallel to each 
other, and stands in the positions, c, D, touching the middle 
pe of their arcs. But, as a matter of fact, this resistance 
oes not remain the same when the telescopes move to 
itions nearer the extremities of the arcs. To illustrate, 
if the resistance of the circuit is a certain amount with 
the telescopes in the position, ©, D, it will be less when the 
telescopes are turned in the position, oc’, p’. Now, the 


in solving the formula, a T = X sin A BT. 


variation of resistance due to this change of position will - 


affect the total resistance in circuit to an extent depending 
upon its ratio to the resistance of the whole circuit. And, 
consequently, if that ratio be made very small, as it easily 
may be by simply introducing a high resistance in the bat- 
tery loop at à between the points, A and B, then, inasmuch 
as the variation in resistance due to change in position of 
the telescopes may thus be rendered inappreciable, the total 
resistance of the circuit may be taken .as constant ; so that, 
despite the fact that the angle, À, B, T differs from a righ’ 
angle, the deflection of the galvanometer, as before, will? - 
main practically constant for any given angle, A, T, B. 

It is evident that if the high resistance before mention 1 
be not put in the battery loop, then the decrease in resis - 


_ ance due to change in position of the telescopes from th 


middle point of their arcs towards the extremities of the arcs 
may bear a considerable ratio to the resistance of the whole 
ae. And as this decrease in resistance will be attended 
y Corresponding increase in current strength, it follows that 
proportionately greater deflections of the galvanometer will 
md for any given angle, À, T, B; so that, consequently, 
re ranges indicated by the galvanometer will be less than 
ae which would have been shown had the high resistance 
> put in the battery loop. Again, if the resistance of the 
: tery loop between A and B is extremely small with rela- 
; + to the rest of the circuit, the decreasing resistance of 

e whole circuit, due to change in position of the telesco 
the” betome very large; and this result may be intensified if 
re members, a, b, c, d, connecting the arcs, are connected to 
ose arcs at points less than 90 degrees from the middle 
ge of those arcs, If, for instance, these wires are connected 
© arcs at points 81 degrees removed from the middle 


tions, C, D. 


in its middle position. 


points, and if the resistance in the battery loop were one-tenth 
of the arc of 81 deg., then when both telescopes were moved to 
positions 60 deg. from the middle points, the resistance of 
the whole circuit would then be only about half of what it 
was when the telescopes were at the middle parts or the posi- 
Consequently, for any given relative angular 
displacement of the telescopes occurring 60 deg. away from 
the middle points of the arcs, the corresponding deflection 
of the galvanometer would be about twice as great as if the 
same relative angular displacemient occurred when the tele- 
scopes were near the middle points of the arc; so that the 
range. indicated in the latter case would be about half as 
great as in the former. | 

But it will be observed that if the telescope, D, for in- 
stance, were 60 deg. removed from the central position, the 
angle, À, B, T, would be 30 deg., or 150 deg., and then its 
sine would be one-half ; so that the range indication for oa 
given angle, A, T, B, would be only one-half of what it woul 
be with the same angle, À, T, B, when the telescope at D’ is 
In other words, the fact of the de- 
creased resistance caused in the circuit as the eee is move 
away from the middle position tends to automatically make - 
the very correction for the sine of À, B, T which ought to be 
introduced, because the telescope no longer stands at 90 deg. 
to the base-line ; and this is found to be the actual occurs 
rence in practice. 

In the actual construction of the instrument advantage is 


taken of this principle, and the resistance of the circuit is 


made such that the galvanometer shows the correctjrange, no 
matter what be the direction of the target. — 

For getting distances ahead or astern, a range-finderïonithe 
bridge is used, while for getting distances on either side, a | 
fore and aft pair is employed. : 

In what has been said above, the resistance of the galva- 
nometer has been neglected, and it has been assumed that 
the E.M.F. and internal resistance of the battery, and 
the resistance of the various contacts remain constant 
While this is not theoretically true, Lieut. Fiske finds that 
by using a amall storage cell, and b we Ÿ-* contacts 
carefully, no appreciable error is introduced. e galvano- 
meter is usually secured in the conning tower, where the 
= can consult it, but it may be in any suitable 
: Fig. 2 shows the range-finder as actually used on shi 

. Telephones are so secured to the telescopes that the 
act of putting the eye to the telescope brings the mouth 
against the transmitter and the ear against the receiver, so 
that both observers are continuously in communication with 
each other. | 

The telephones have been added in the recent instruments 
because practical work at target practice at. sea showed the 
value of instantaneous communication between the observers. 
The observers, now, can instantly change their lines of sight 
from some point of the target which may be enveloped in 
smoke to another part that may be clear ; they can also take the 
distance of a number of objects in rapid succession. Further- 
more, the observers constantly keep each other advised as to 
us ‘ “heir telescopes are pointing at the target, and 
thus guard. agar danger of reading the galvanometer 
at a time when the 1 ‘on might be iacorrect by reason 
of either telescope being temporarily thrown off the target 
by a lurch of the ship. This is found a great convenience 
when the sea is heavy, and it makes the indications of the 
galvanometer as trustworthy when the ship is rolling in a 
heavy sea, as when she is at anchor in smooth water. = 

The instruments are made of aluminium, bronze, and iron, 
and are left exposed on deck without any protection what- 
ever, except that a cover is placed over the telescope when 
not in use. They require no care except an occasional 

leaning, ‘and are not affected by the weather; in fact, 
: t water is frequently thrown on them when they are 
ex. ‘hited, and no effect whatever is produced. The 
reason '* that the resistance of the whole circuit is only 14 
ohm, and tu. “sistance of even salt water is so enormous In 
comparison that uu is occasioned. 

Fig. 3 shows the range-finder provided with a shield, and 
fig. 4 the instrument secured for sea. | 

As regards the practical application of the system, we may 
observe that it has been in use in the United States Navy for 
more than a year, having been fitted on’ board -the. Chicago 
and the Baltimore, two first-class armoured cruisers: Two 
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airs are also in use in the Russian Navy. It has been used 
ri gunnery practice, and it is found that the vibration 
due to firing has no effect upon the instruments. Careful 
experiments at sea, moreover, show that the errors of the in- 


strument are insignificant, and the indications absolutely in- 


stantaneous. 


The apparatus can be seen at Messrs. Elliott Brothers, 101, 
St. Martin’s Lane, W.C. | 


MR. BRUSH’S WINDMILL DYNAMO. 


Iv is difficult to estimate the effect of an invention on exist- 
ing practices and industries. Occasionally a new invention 
will appear which will greatly affect a whole range of allied 
inventions and industries in ‘such a way as to entirely change 
time-honoured customs, inaugurate new practices, and esta- 
blish new arts. The commercial development of electricity 
is a notable example of this. 
_ After Mr. Brush successfully accomplished practical elec- 
tric illumination by means of arc lights, incandescent lighting 
was quickly brought forward and rapidly perfected. Gas 
lighting was also improved in various ways. Simultaneously 
with these, the electric distribution of power was carried 
forward, and important improvements were made in prime 
movers for driving dynamos. In this direction much has 
been done both in steam and water motors. Wind power has 
been ree À suggested for driving dynamos, but the 
adaptation of the windmill to this use seems to have been a 
problem fraught with difficulties. Few have dared to 
grapple with it, for the question not only involved the motive 
power itself and the dynamo, but also the means of trans- 
mitting the power of the wheel to the dynamo, and apparatus 
for regulating, storing, and utilising the current. 

A mill, says the Scientific American, as well as all of :the 
electrical apparatus used in connection with it, and the very 
complete system by which the results are secured, have been 
designed and carried out according to the plans of Mr. 

Charles F. Brush, of Cleveland, Ohio, and under his own 
personal supervision. Asan example of thorough-going engi- 
neering work it cannot be excelled. 

Every contingency is provided for, and ‘the apparatus, 
from the huge wheel down to the current regulator, is en- 
automatic. | 

The reader must not sup that electric lighting by 
means of power supplied in this way is cheap, because the 
wind costs nothing. On the contrary, the cost of the plant 
is so great as to more than offset the cheapness of the motive 
power. However, there is a great satisfaction in making use 
of one of nature’s most unruly motive agents. 

Passing along Euclid Avenue, in the beautiful city of 
Cleveland. one will notice the magnificent residence of Mr. 
Brush, behind which, and some distance down the park, ma 
be seen, mounted high on a tower, the immense wheel whic 
drives the electric plant to which we have referred. The 
tower is rectangular in form, and about 60 feet high. It is 
mounted on a wrought iron gudgeon 14 inches in diameter, 
and which extends 8 feet into the solid masonry below the 
ground level. The gudgeon projects 12 feet above the 
ground, and enters boxes in the iron frame of the tower, the 
weight of the tower, which is 80,000 Ibs., being borne by a 
step resting on the top of the gudgeon.. The step is secured 
to a heavy spider fastened to the lower part of the frame of 
the tower. 

In the upper part of the tower is journalled the main wheel 
‘shaft. This shaft is 20 feet long and 64 inches in diameter. 
It is provided with self-oiling boxes 26 inches long, and 
carries the main pulley, which has a diameter of 8 feet, and 
a face of 32 inches. The wheel, which is 56 feet in diameter, 
is secured to the shaft, and is provided with 144 blades, 
which are twisted like those of screw propellers. The sail 
surface of the wheel is about 1,800 square feet, the length of 
the tail which turns the wheel toward the wind is 60 feet, 
and its width is 20 feet. The mill is made automatic by an 
auxiliary vane extending from one side, and serving to turn 
the wheel edgewise to the wind during a heavy gale. The 
tail may be folded against the tower parallel with the wheel, 
so as to present the edge of the wheel to the wind when the 
machinery is not in use. The countershaft arranged below 


the wheel shaft is 35 inches in diameter, it carries a pulley 
16 inches in diameter, with a face of 32 inches, which re- 
ceives the main belt from the 8-foot pulley on the wheel 
shaft. This is a double belt 32 inches wide. The counter- 
shaft is provided with two driving pulleys each 6 feet in 
diameter, with a face of 64 inches, and the dynamo is fur- 
nished on opposite ends of the armature shaft with pulleys 
— receive belts from the drive wheels} on:the counter- 
shaft. 

The dynamo, which is one of Mr. Brush’s own design, is 
mounted on a vertically sliding support and partially counter- 
balanced by a weighted lever. The countershaft is suspended 
from the main shaft by the main belt, and the dynamo is 

ly suspended from the countershaft by the driving belts. 
n this way the proper tension of the belts is always secured, 
the total load on the dynamo belts being 1,200 Ibs., and on 
the main belt 4,200 lbs. The ends of the countershaft are 
journalled in sliding boxes connected by equalising levers 
which cause both ends of the shaft to move alike. The 
are i are so proportioned that the dynamo makes 50 revo- 
utions to one of the wheel. The speed of the dynamo at 
full load is 500 revolutions per minute, and its normal:capa- 
ay | at full load is 12,000 watts. 
he automatic switching devices are arranged so that the 
dynamo goes into effective action at 330 revolutions a 
minute, and an automatic regulator is provided which does 
not permit the electromotive force to run above 90 volts at any 
speed. The working circuit is arranged to automatically close 
at 75 volts and open at 70 volts. The brushes on the 
dynamo are rocked automatically as the load changes. The 
field of the dynamo is slightly compounded. The current 
passes from the dynamo to contact shoes of polished and 
hardened steel carried by a cross bar on the tower, which 
shoes slide on annular plates surrounding the gudgeon. Con- 
ductors extend underground from these plates to the dwelling 
house. To guard against extraordinary wind pressure, the 
tower is provided at each of its corners with an arm pro- 
jecting downwardly and outwardly, and carrying a caster . 
wheel very near but not in contact with the circular rail con- 
centric with the gudgeon. Ordinarily, these caster wheels 
do not touch the rail, but when the wind is very high, they 
come into contact with the rail and-relieve the gudgeon from 
further strain. 

In the basement of Mr. Brush’s house there are 408 
secondary battery cells arranged in 12 batteries of 34 cells 
each ; these 12 batteries are charged and discharged in 

lel ; each cell has a capacity of 100 ampere hours. The 
Jars which contain the elements of the battery are of glass, 
and each cell has its liquid covered with a layer of “ mineral 
seal ” oil, a quarter of an inch thick, which entirely prevents 
evaporation and spraying, and suppresses all odour. 
he house is furnished with 350 incandescent lights, vary- 
ing from 10 to 50 candle power each. The lamps most 
commonly used are from 16 to 20 candle power. About 100 
incandescent lights are in every day use. In addition to 
these lights there are two arc lights and three electric motors. 
It is found, after continued use of this electric plant, that 
the amount of attention required to keep it in working con- 
dition is practically nothing. It has been in constant 
operation more than two years, and has proved in every re- 
spect a complete success. 


THE ELECTRO-MAGNET.* 
By Pror. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E 


(Concluded from page 786, vol. xxvii.) 


Here upon the lecture table is a Duboscq’s arc lamp. In this 
pattern (fig. 71), one lever, B, which is curved, plays against another, 
A, which is straight. A similar mechanism is used for equalising the 
action in the Serrin arc lamp, where one of the springs that holds up 
the jointed parallellogram frame is applied at the end of a rocking 
lever to equalise the pull of the regulating electro-magnet. In this 
lamp there is also introduced the principle of oblique approach ; for 
the armature of the electro-magnet is not allowed to travel straight 
towards the poles of the magnet, but is pulled up obliquely past it. 


* Cantor Lecture. Delivered before the Society of Arts, Februaryy 
3rd, 1890. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


e 408 
i 

in 
, The 
glass, 
mineral 
revents 


>, 
s most 
ut 100 
tion to 
motors. 
it, that 
ng CON- 
onstant 
re- 


.E.E 


between three entirely se 
_magnet in combination with an electro-magnet. The first purpose is 
_to secure unidirectionality of Imotion ; the second is to increase the 


January 2, 1891.] 


‘ELECTRICAL REVIEW. | 15 


Another device for equalising the pull was used by Wheatstone 
in his step-by-step telegraph in 1840. A hole is pierced in the 
armature, and the end of the core is formed into a projecting cone, 


which passes through the aperture of the armature, thereby securing 


a more equable force and a longer range. The same device has 
reappeared in recent years in the form of electro-magnet used in the 


Thomson-Houston arc lamp, and in the automatic regulator of the | 


same firm. 
PoLARISED MECHANISM: USES OF PERMANENT MAGNETS. 
We must now turn our attention to one class of electro-magnetic 


‘mechanism which ought to be carefully distinguished from the rest. 
It is that class in which, in addition to the ordinary electro-magnet, 


a permanent magnet is employed. Such an arrangement is generally 
referred to as a polarised mechanism. The objects for which the 
rmanent magnet is introduced into the mechanism appear to be in 
ifferent cases quite different. I am not sure whether this is clearly 


Fia. 71.—MecHANIsM oF DuBoscq’s Arc Lame. 


recognised, or whether a clear distinction has even been drawn 
parate purposes in the use of a permanent 


rapidity of action and of sensitiveness to small currents ; the third 
to augment the mechanical action of the current. | 
(a) Unidirectionality of Motion.—In an ordinary electro-magnet it 


does not.matter which way the current circulates ; no matter whether 


the pole is north or south, the armature is pulled, and on reversing 
the current the armature is also pulled. ere is a rather curious 
old experiment which Sturgeon and Henry showed, that if you have 
an electro-magnet with a big weight hanging on it, and you suddenly 
reverse the current, you reverse the magnetism, but it still holds the 
weight up; it does not drop. It has not time to drop before the 


“magnet is charged up again with magnetic lines the other way on. 


Whichever way the magnetism traverses the ordinary soft iron 
electro-magnet, the armature is pulled. But if the armature is itself 
a permanent magnet of steel, it will be pulled when the poles are of 
one sort, and pushed when the poles are reversed—that is to say, by 
employing a polarised armature you can secure unidirectionality of 
motion in ere with the current. One immediate applica- 
tion of this fact for telegraphic purposes is that of duplex telegraphy. 
You can send two messages at the same time and in the same direction 


to two different sets of instruments, one set having ordinary electro- 


magnets, with a spring behind the armature of soft iron, which will 


act simply independently of the direction of the current, depending 


only on its strength and duration; and another set having electro- 
magnets with polarised armatures, which will be affected not by the 
strength of the current, but by the direction of it. Accordingly, two 
completely different sets of message may be sent through that line in 
the same direction at the same time. 

Another mode of constructing a polarised device is to attach the 
cores of the electro-magnet to a steel magnet, which imparts to them 
an initial magnetisation. Such initially-magnetised electro-magnets 
were used by Brett in 1848, and by Hjérth in 1850. A patent fora 
similar device was applied for in 1870 by Sir William Thomson, and 
refused by the Patent-office. In 1871 S. A. Varley patented an 
electro-magnet having a core of steel wires united at their ends. 

Wheatstone used a polarised apparatus consisting of an electro- 
magnet acting on a magnetised needle. He patented, in fact, in 1845, 
the use of a needle permanently magnetised to be attracted one way 
or the other between the poles of an electro-magnet. Sturgeon had 
Mme the very same device in the Annals of Electricity in 1840. 

oesner claims to have invented the substitution of permanent 
magnets for mere armatures in 1842. In using polarised apparatus it 
18 necessary to work, not with a simple current that is turned off and 
on, but with reversed currents. nding a current one way will 


make the moving part move in one direction ; reversing the current 


makes it go over to the other side. ‘The mechanism of that particular 


-kind of electric bell that is used with magneto-electric calling 


apparatus furnishes an excellent example of a polarised construction 
With these bells no battery is used; but has is a little alternate- 
ges dynamo, worked by a crank. The alternate currents cause 

€ pivotted armature in the bell to oscillate to right and left 


two bell 

(b.) Rapidity and Sensitiveness of Action.—For relay work polarised 
are atten employed, and have been for on 
: re _ le is one of the Post-office pattern of standard relay, having a 
pean Rear cre to give magnetism permanently to a little tongue or 
: ature which moves between the poles of an electro-magnet that 
— the work of receiving the signals. In this particular case the 
en ad of polarised relay works between two stops, and the range 

motion is made very small in order that the apparatus may respond 


peg and so throw the little hammer to and fro between the 


to very small currents. At first sight it is not very apparent why 


in telephone receivers; it increases the mec 


putting a permanent magnet into a thing should make it any more 
sensitive. Why should permanent magnetism secure rapidity of 


working? Without knowing anything more, inventors will tell you 


that the presence of a permanent magnet increases the rapidity with 
which it will work. You might suppose that permanent. magnetism 
is something to be avoided in the cores of your working electro- 
magnets, otherwise the armatures would remain stuck to the poles 
when once they had been attracted up. Residual magnetism would, 
indeed, hinder the working unless you have so arranged matters that 
it shall be actually helpful to you. Now for many years it was 
supposed that permanent magnetism in the electro-magnet was any- 
thing but a source of help. It was supposed to be an unmitigated 
nuisance, to be got rid of by all available means, until, in 1855, 
Hughes showed us how very advantageous it was to have permanent 
magnetism in the cores of the electro-magnet. Fig. 51 is the 
drawing of Hughes’s magnet to which I referred in Lecture III. A 
compound permanent magnet of horse-shoe shape is provided with 
coils on its pole pieces, and there is a short armature on the top 


attached to a pivotted lever and a counteracting spring. The ~ 


function of this arrangement is as follows. That spring is so set as 
to tend to detach the armature, but the permanent magnet has just 


enough magnetism to hold the armature on. You can, by screwing © 


up a little screw behind the spring, adjust these two contending 
forces, so that they are in the nicest possible balance ; the armature 
held on by the magnetism, and the spring just not able to pull it off. 
If, now, when these two actions are so nearly balanced you send an 
electric current round the coils, if the electric current goes one way 
round it just weakens the magnetism enough for the spring to gain 
the victory, and up goes the armature. This apparatus then acts by 
letting the armature off when the balance is upset by the electric 
current ; and it is capable of nding to extremely small currents. 
Of course the armature has to be put on again m ically, and in 
Hughes’s type- writing telegraph instruments it is put on mechanically 
between each signal and the next following one. The arrangement 
constitutes a distinctive pieee of electro-magnetic mechanism. 
(c.) Augmenting Mechanical Action of Current.—The third p 
of a permanent magnet to secure a greater mechanical action of the 
varying current is closely bound up with the preceding purpose of 
securing sensitiveness of action. It is for this par that it is used 
nical action of the 
current, and therefore makes the receiver more sensitive. For a 
long time this was not at all clear to me, indeed I made experiments 
to see how far it was due to any variation in the magnetic permea- 
bility of iron at different stages of magnetisation, for I found that 


this had something to do with it, but I was quite sure it was not all. 


Prof. George Forbes gave me the clue to the true explanation ; it lies 
in the law of traction with which you are now familiar, that the pull 


between a magnet and its armature is proportional to the’ square of 


the numbey of magnetic lines that come into action. If we take N, 
the number of magnetic lines that are acting through a given area, 
then to the square of that the pull will be proportional. we have 
a certain number of lines, N, coming permanently to the armature, 
the pull is proportional to N°. Suppose the magnetism now to be 
altered—say made a little more; and the increment be called dN ; 
so that the whole number is now N+dN. The pull will now be 
proportional to the square of that quantity. It is evident that the 
motion will be proportional to the difference between the former pull 
and the latter pull. So we will write out the square of N + dN, and 
the square of N, and take the difference. | 


proportional to N2+ N'42N +dN? 
Initial pull, proportional to be 
Subtracting; difference is 2N-dN + dN? 


We may neglect the last term, as it is small compared with the 


other. So we have, finally. that the change of pull is proportional to 


2N'4N. The alteration of pull between the initial magnetism and 
the initial magnetism with the additional magnetism we have given 
to it, turns out to be proportional, not simply to the change of 
magnetism, but also to the initial number, N, that goes through it to 


‘begin with. The more powerful the pull to begin with, the greater 


is the change of pull when you produce a small change in the number 
of magnetic lines. That is why you have this greater sensitiveness 
of action when using Hughes’s electro-magnets, and greater mechani- 
cal effect as the result of applying permanent magnetism to the 
electro-magnets of telephone receivers. oe 4 


ELECTROMAGNETIC MECHANISM. 


There are some other kinds of electro-magnetic mechanism to which 
I must briefly invite your attention, as forming an important part of 
this great subject. Of one of these the mention of permanent magnets 
reminds me. | , 


Movine Com, IN PERMANENT MAGNETIC FIELD. 


A coil traversed by an electric current experiences mechanical forces 
if it lies ina magnetic field; the force being proportional to the 
intensity of the field. Of this principle the mechanism of Sir. W. 
Thomson’s siphon recorder is a well-known example. Also those 
galvonometers which have for their essential part a movable coil 
suspended between the poles of a permanent magnet, of which the 
earliest example is that of Robertson (see Encyclopedia Britannica, 
ed. viii., 1855), and of which Maxwell's suggestion, afterwards realised 
by d’Arsonval, is the most modern. Siemens has constructed a relay 


on à similar plan. 


MAGNETIC ADHERENCE. 


There are a few curious pieces of apparatus devised for pepe | 
adherence electro-magnetically between two things. Here is an ol 
device of Nicklés, who thought he would make a new kind of rolling 
gear. Whether it was a railway wheel on a line, or whether it was 


_going to be an ordinary wheel gearing, communication of motion was 
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to be made from one wheel to another, not by cogs or by the mere 
adherence of ordinary friction, but by magnetic adherence. In fig. 72 
there are shown two iron wheels rolling on one another, with a sort 


72.—NIcKLES’ _MAGNBETIC Friction GEAR. 


“fm ii! 


Fic. 73.—ForBEs’s ELECTRO-MAGNET. 


of electro-magnetic jacket around them, consisting of an electric 
current circulating in a coil, and causing them to attract one another 
and stick together with magnetic Éhentse ‘ In Nicklès’ little book 
on the subject there are a great number of devices of this kind 
described, including a magnetic: brake for braking railway waggons, 
engines, and carriages, appling electro-magnets either to the wheels 
or else to the line to stop the motion whenever desired. The notion 
of using an electro- etic brake has beén revived quite recently 
in a much better form by Prof. G. Forbes and Mr. Timmis, whose 
icular form of electro-magnèt, shown in fig. 73 is, peculiarly 
interesting, being a better design than I have ever seen for securing 
werful magnetic traction for a given weight cf iron and copper. 
e magnet is a peculiar one ; it is represented here as cut away to 
show the internal construction. There is a. sort of horse-shoe made 
of one grooved rim, the whole circle of coil being laid embedded in 
the groove. The armature is a ring which is attragted down all 
round, so that you have an extremely compact magnetic circuit 
around the copper wire at every point. The magnet part is attached 
to the frame of the waggon or carriage, and the-ring armature is 
attached to the wheel or to its axis. On switehing on the electric 
current the rim is powerfully pulled, and braked against the polar 
surface of the electro-magnet. 
Forbes’s arrangement appears to be certainly the best yet thought 
cf for applying a magnetic brake to the wheels of a railway train. 
Another, but quite distinct, piece cf mechanism depending on 
electromagnetic adherence is the magnetic clutch employed in 
.Gilcher’s arc lamp. | | 
REPULSION MECHANISM. 


Then there are a few pieces of mechanism which depend on repul- 
sion. In 1850 a little device was patented by Brown and Williams, 
consisting, as shown in fig. 74 of an electro-magnet which re- 
pelled part of itself. The coil is simply wound on a hollow tube, 
and inside the coil is a piece; B; of iron, bent as the segment of a 
cylinder to fit in, going from one end to the other. Another little 
iron piece, a, also shaped as the segment cf a tube, is pivotted in the 
axis of the coil. When these are magnetised one tends to move 
away from the other, they being both cf the same polarity. Of late 
there have been many ampère-meters and voltmeters made on this 
plan of producing repulsion between the parallel cores. 


Fia. 74.—ELECTROMAGNETIC 
MECHANISM WORKING BY 
. REPULSION. 


Fic. 75.—REPULSION 
BETWEEN TWO Pa- 
RALLEL CORES. 


' Here (fig. 75) is another device of recent date, due to Maikof® and 


‘magnet, permane 
‘lever beating a red disk. If there is a current flowing one way then 


De Kabath. Two cores of iron, not quite parallel, pivotted at the 
bottom, pass up through'a tubular coil. When both are magnetised, 
instead of attracting one another, they open out; they tend to set 
themselves along the magnetic lines through that tube. The co 
being wide open at the bottom tend to open also at the top. | 


ELECTROMAGNETIC VIBRATORS. 


Then there is a large class cf mechanisms about which a whole 
chapter might be written, namely, those in which vibration is main- 
tained electromagnetically. : The armature cf an -electro-magnet is 
caused to approach and recede alternately with a vibrating mction, 
the current being automatically cut off and turned on again by a self- 
acting brake.’ The electro-magnetic vibrator is one cf the cleverest 
things ever devised. The first vibrating electro-magnetic mechanism 
ever made was exhibited here in this room in 1824 by its inventor, 
an Englishman named James Marsh. It consisted of a pendulum 
vibrating automatically between the poles of a permanent magnet. 
Later, a number of other vibrating devices were produced by Wagner, 
Neef, Froment, and others. Most important of all, is the mechanism 
of the common electric trembling bell, invented by a man whose very 
name appears to be quite forgotten—John Mirand. How many of 
the millions of people who use electric bells know the name of the 
man who invented it? John Mirand, in the year 1850, put the elec- 
tric bell practically into the same form in which it has been employed 
from that day to this. The vibrating hammer; the familiar push- 
button ; the indicator or annunciator, are all of his devising, and may 
be seen depicted in the specification of his British patent just as they 
came from his hand. 3 | 

Time alone precludes me from dealing minutely with these vibra- 
tors, and particularly with the recent work of Mercadier and that of 
Langdon-Davies, whose researches have put a new aspect on the 
possibilities of harmonic telegraphy. Langdon-Davies’s rate-govenor 
is the most recent and perfect form of electro-magnetic vibrator. 


INDICATOR MOVEMENTS. 


“Upon the table here are a number of patterns of electric bells, and 
a number also of the electro-mechanical movements or devices em- 
ployed in electric bell work, some of which form admirable illustra- 
tions of the various principles that I have been laying down. Here 
is an iron-clad electromagnet; here a tripolar magnet; here a series . 
of pendulum motions of various kinds; here is an example of oblique 
pull ; here is Jensen’s indicator, with lateral pull; here is Moseley’s 
indicator, with a coil and plunger, ironclad; here is a clever device 
in which a disc is drawn up to better the magnetic circuit. Here, 
again, is Thorpe’s semaphore indicator, one of the neatest little pieces 
of apparatus, with a single central core surrounded by a coil, while a 
little strip of iron coming round from behind serves to complete the 
circuit all save a little gap. Over the gap stands that which is 
to be attracted, a flat disc of iron, which, when it is attracted, 
unlatches another disc of brass which forthwith falls down. 


It is an extremely effective, very sensitive, and very inexpensive 


form of annunciator. The next two are pieces of polarised mechanism 
having a motion directed to one side or the other, according to the 
direction of the current. From the back-board projects a small 
straight electro- et. Over it is pivoted a small arched steel 

ntly magnetised, to which is attached a small signal 


the magnet that straddles over the pole of the electro-magnet will be 
drawn over in one direction. If I now reverse the current, the 
electro-magnet attracts the other pole of the curved magnet. Hence 
this mechanism allows of an electrical replacement, without com- 
pelling the attendant to walk up to the indicator board. The polarised 
apparatus for indicators has this advantage, that you can have elec- 
trical as distinguished from mechanical replacement. a 


THE Stupy OF ELECTROMAGNETIC MECHANISM. 


The rapid survey of electro-magnetic mechanisms in general has | 
necessarily been very hurried and imperfect. The study of it is just 
as important to the electric engineer as is the stady of mechanical 
mechanism to the mechanical engineer. Incomplete as is the present 
treatment of the subject, it may sufficiently indicate to other workers 
useful lines of progress, and so fitly be appended to these lectures on 
the electro-magnet. In a very few years we may expect the introduc- 
tion into all large engineering shops of electro-magnetic tools. Ona 
small scale, for driving dental appliances, electro-magnetic engines 
have long been used. machine tools, electro-magnetically 
worked, have already begun to make their appearance. Some such 
were shown at the Crystal Palace, in 1881, by Mr. Latimer Clark; 
and more recently, Mr. Rowan of Glasgow, has devised a number of 
more developed forms of electromagnetic tools. 


SUPPRESSION OF SPARKING. 


It now remains for me to speak briefly of the suppression of sparks. 
There are some half dozen different ways of trying to get rid of the 
sparking that occurs in the breaking of an electric circuit whenever 
there are electro-magnets in that circuit. Many attempts have been 
made to try and get rid of this evil. For instance, one inventor 
employs an air blast to blow out the spark just at the moment it 
occurs. Another causes the spark to occur under a liquid. Another 
wipes it out with a brush of asbestos cloth that comes immediately 
behind the wire and rubs out the spark. Another puts on a conden- 
ser to try and store up the energy. Another tries to put on a long 
thin wire or a high resistance of liquid, or something of that kind, 
to provide an alternate path for the spark, instead of jumping across 
the air and ‘burning the contacts. ere exists some half-score, at 
any rate, of that kind of device. But there are devices that I have 
thought it worth ‘while to examine and experiment upon, because 
they depend merely upon the mode of construction adopted in the 
building of the electromagnet, and they have each their own qualities. 
I have here five straight electro-magnets, all wound on bobbins the 
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same size, for which we shall use the same: iron core aud the same 
current for all. They are all made, not only with bobbins of the 
same size, but their coils consist. as nearly. as possible of the 
same weight .of wire. The first one is wound in the ordinary 
way; the second one has a sheath’ of copper wound round the 
interior of the bobbin before any wire is put on... This was a device I 
believe, of the late Mr. C. F. Varley, and ‘is also jased in the field 
magnets of Brush dynamos. .. The function of the copper sheath is to 
allow induced currents to occur, which will retard the fall of mag- 
netism, and damp down the tendency to spark. The third one is an 
attempt to carry out that principle still further. This is due to an 
American of the name of Paine, and has been revived. of late years by 
Dr. Aron of Berlin. After winding each layer cf the coil, A sheath of 
metal foil is interposed so as to kill the induction from layer to layer. 


- The fourth one is the best device hitherto used, namely, that of 


differential winding, having two coils connected so that the current 
goes: opposite ways. When equal currents flow in. both circuits 
there is no magnetism. If you break the circuit of either of the two 
wires the core at once becomes magnetised. , You get magnetism on 
breaking, you destroy magnetism on making the circuit; it is just 
the inverse case to that of the ordinary electro-magnet. There 
the spark occurs when magnetism disappears, but here since the 
magnetism disappears when you’ make the circuit, you do not get 
any spark at make, because the circuit.-is already made. -You 
do not get any at break, because at break, there. is no mag- 
netism. The fifth and‘ last. of these electro-magnets ‘is wound 


according to a plan devised ‘by: Mr. Langdéh-Dayies; ‘to. which I 


alluded in the middle of this lecture, the bobbin being wound with 
a number of separate coils in parallel with oye another, each layer 
being a separate wire, the separate ends of all the layers being finally 
joined up. In this case there are fifteen’ separate circuits ; the time 
constants of them are different, because, owing to the fact that these 
coils aré of different diameters,’ the coefficient of self-induction of 
the outer layers is rather less, and their resistance, because of. the 
larger size, rather greater than those of tne inner layers. The result 


‘is that instead of the extra currents running out all at the same time, 


it runs out at different times for these fifteen coils. The total electro- 
motive force of self-induction never rises so high; and it is unable to 


jump a large air gap, or give the same bright spark as the ordinary ~ 


electro-magnet would give. We will'now experiment with these 
coils. The differential winding gives absolutely no spark at all, and 
second in merit comes No. 5, with the multiple wire winding: Third 
in merit comes the coil with intervening layers of foil. The fourth 
is that with ‘copper sheath. Last of all, the electro-magnet with 


CONCLUSION. 


Now let me conclude by returning to my starting point—the — 
invention of the electro-magnet by William Sturgeon. Naturally | 


you woula be glad to see the counterfeit presentment of the features 
of so remarkable a man, of one so worthy to be remembered amongst 
distinguished electricians and great inventors. Your disappointment 
cannot. be greater than mine when I tell you that all my efforts to 
procure a portrait of the deceased inventor have been unavailing. 
Only this I have been able to learn :as the result of numerous 
inquiries ; that an oil painting of him existed a few years ago in the 
possession of his only daughter, then resident in Manchester, whose 
address is now, unfortunately, unknown. But if his face must remain 
unknown to us, we shall none the less proudly concur in honouring 
the memory of one whose presence once honoured this hall wherein 
we are met, and whose work has won for him an imperishable name. 


Prof. THompson, in replying tothe vote of thanks, stated that if any 
of those present could assist him in discovering what had become of 
the portrait of William Sturgeon, or in gleaning any particulars with 
regard to John Mirand, he should be much indebted to them if they 
would communicate with him. _ | 


LEGAL. 
Gouraud v, Fitzgerald and Others.—We have been 
requested to publish the following: “ Some notices having appeared 


in your columns in the year 1884, in reference to the affairs of The 
Consolidated Telephone Construction and Maintenance Company, 


Limited, in which reference was made to our client, Colonel Gouraud, 
_ Amongst others, we are instructed to inform you that in consequence 


reports — to, we, in the year 1888, on his 
commenced proceedings for libel again ie 
responsible ee p | gs for libel against the parties who were 
These proceedings were delayed for some time owing to his 
serious illness, but the defendants have now given him a satisfactory 
apology of which we send you a copy herewith, and they have also 
paid all the costs relating to the action. 
WA for Jo the enclosed apology, 
*h our client will feel obliged if you will insert in 
together with this letter. 
“We are, yours faithfully, 
“ MACKRELL, Maton & GODLEE. 
21, Cannon Street, E.C. | 
“24th December, 1890.” 


G. Gouraud, Little Menlo. “6th August, 1890. 
Sit,—As you inform us that passages in the reports prepared b 
rs in the year 1884, in reference to the Conso idated Telephony 
ar and its associated companies, have given rise to incorrect 
Pressions adverse to youself, we ‘beg to say that we' have since 


ascertained that, in the hurry of issuing the reports some inaccuracies 
occurred inthem. In the passages referred to we did not intend to 
convey that. you had been guilty of a breach of duty as a director of 
any of the companies mentioned in them, and we regret if any such 
incorrect.impression should have been produced by our reports. 
VAS “Your obedient servants, 
“A. H. BAKER. : 
“ HENRY GREWING.” 


Dixon & Co. v. South-Western Electric Supply 
Company.—This was an action in the Queen’s Bench division of the 
High Court of Justice, in which the plaizitiffs‘sought to ‘recover 
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ELECTRIC LIGHT. COMPETITION AT. 


[FROM A CORRESPONDENT. | 


Tue Bulgarian Direction of: Buildings: at Sophia some 


months .ago -Apvited a competition for the erection of an 
electric central station for lighting the palace.of the Prince, 


for the meeting hall.of the National Assembly (Sobranje), 


and the State Printing-office. The advertisement was based 
on a very elaborate schedule ‘of conditions, prescribing that 
the installation should be fixed in the. printing-office, whence 
the current was to be conveyed by underground cables to the 
Palace (a distance of 660 metres), and to the Sobranje (260 


metres). Far the lamps to be fixed in the various buildings 


the following conditions were laid down :— 

Glow lamps with a, total intensity of 14,000 normal 

candles. | ha 


IIL.— For the Printing-office. 


Or, in all :—Glow lamps — 25,000 normal candles, and arc 

lamps — 12,500 normal candles. | 
he tenders were to include the entire plant, with accesso 

apparatus, leads, and reserve battery of accumulators of the 
capacity. of 4,000 candle-hours ; further, all the internal 
appliances in the rooms to be lighted, but not including the 
buildings, foundations, and all masonry and excavations 
which the Government Board of Works will éxecute at its 
own cost. 

In consequence of this advertisement, the following twelve 
tenders were handed in, with the appended amounts. It is 
to be noted that the following figures in the various tenders 
resulted by the supplemental act of the Commission, and, in 
particular, by the addition of sums for various appliances not 
tendered. | ‘eae | 


The tenders were as follows :— 


Egger and Co., Vienna .. 233,200 
Ganz and Co., Budapest Re, 238,877 
Schuckert and Co., Nürnberg 244,213 
Siemens.and Halske, Vienna ... 278,966 


Sautter, Lemonnier, Paris --- 290,000 
Gramme Company, Paris... 336,000 
Kremenetz and Co., Vienna ... 337,500 
Edison Continental Company, Paris... 378,000. 
Ditto.second project 397,080 : 


at the 
etised, 
to set 
cores 
| 
whole 
main- 
net is 
a self- | 
>verest | 
entor, 
dulum damages for an alleged ‘breach of contract. to supply electric hight to 
agnet. their premises, The precise. terms of the agreement was the | 
agner, principal matter in dispute. A draft agreement had been submitted | 
anism to the plaintiffs, in which Mr. Dixon had made certain alterations, 
e very and which he had returned. This, however, had never been a m3 and 
any of the defendant contended that there was/no express agreement between 
of the the parties and that the electric enefgy had only been supplied and | 
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Crompton & Co.— | 
project 278,000 

General Electrical Company, Berlin ... 398,489 

Southgate Engiveering Co., London... 422,400 

Société Anonyme d’Appareillage Elec- 

trique, Paris... 1,200,000 


For the examination of these tenders there was appointed 
a commission consisting of the Prince’s Director of Build- 
ings, P. Nicoleff, as president, and M. Montochileff, Ivan 
Gardioff, and V. Lantsky, as members. They recommended 
that the tender of Egger & Co., of Vienna, should be ac- 
cepted as the cheapest. But, as already intimated, the 
figures just quoted were not those of the tenders, but had 
‘been reached by the commission by means of additions. 
Besides, in the report of the commission, the values of the 
tenders, both those of the offers and the working costs 
(which were laid down in the tenders and guaranteed for a 
year), were reduced to normal candles, an arbitrary and 
worthless basis, especially if we consider that not every firm 
offered the same number of arc lamps and glow lamps, so 
that the addition of some arc lights in one or other project 
a a grave modification of the figures per normal 
candle. | 

Against this unsuitable and arbitrary procedure of the 
Commission, a protest was urged from several sides ; in the 
first place by the Edison Company, and also by a local paper, 
the "Bulgarie, which submitted the conduct of the Com- 
mission to a very sharp criticism. The agitation was suc- 
cessful, as the Bulgarian Ministry did not confirm the 
decision of the Commission, but appointed a new commission 
to scrutinise the tenders, whereon the president, Nicoleff, 
gave in his resignation. The new commision is already at 
‘work, and its decision is eagerly expected. | 


SOME NEW ELECTROLYTIC SEPARATIONS. 


UNDER suitable conditions, solutions of many heavy metallic 

Salts, when subjected to the action of a galvanic current, are 

fully decomposed, in the sense that all the metal separates 
out as such on the negative electrode. This is by no means 
a new observation, but its application to chemical analysis is 
of recent date. By properly regulating the 
strength of current and the composition of the liquid, it is 
possible in a great many: cases to cause the metallic pre- 
cipitate resulting from the galvanic decomposition to form a 
coherent, truly metallic deposit, and, if platinum be used as 
the collecting electrode, the amount of metal present in the 
original solution may be determined by observing the in- 
crease in the weight of the electrode. - 

The Germans have paid more attention to electrolytic 
analysis than have our scientists, and a recent book by 
Classen, entitled Quantitative Analyse durch Electrolyse has 

run through two or three editions. Analysis by electrolysis 
has not been much used in this country, but Luckow’s 
method for copper and another for nickel are recognised as 
yielding good results. | 

In the examination and analysis of mixed metals that are 
closely allied to each other in chemical nature very great diffi- 
culty is often experienced in bringing about their separation ; 


to succeed often involves a very tedious expenditure of time. 


A quick and reliable method of separating such kindred 

metals would be a great boon to many a laboratory, particu- 
larly in such cases when commercial work is undertaken, and 
time more than anything else is money. 

Two American scientists, Messrs. E. F. Smith and L. K. 
Frankel, have, during the past two years given much atten- 
tion te the evolution of a method of electrolytic separation 
which shall be applicable to the metals generally, and shall 
be thoroughly reliable. We give a brief résumé of their 
results. | 

In the Journal of the Franklin Institute, No. xeviii., 
page 154, they first described a new method ‘of separating 
cadmium from zinc. They ascertained that a feeble curreut 
of electricity would suffice for the complete deposition .of 
each metal, when alone in a cyanide solution in presence of 
excess Of an alkaline cyanide. Hence, solutions of the 


~ 


double cyanides are employed. The cadmium separates more 
readily and with a weaker current than is necessary for the 
zinc, the latter not being deposited until the excess of 
cyanide has been completely decomposed. The excess of 
cyanide is such that, with the strength of current employed, 
the decomposition of the alkaline cyanide does not take 
place in less than 48 hours, and as all the cadmium is de- 
posited in 23 hours, the complete separation of cadmium 
from zinc is effected. | | 
In this separation the strength of the current recommended 
is such that it would evolve 0°3 c.c. of oxyhydrogen gas 
per minute. This current is suffieient to effect complete 
separation, copper not being found in any of the deposited 
cadmium, and the fiiltrate being quite free from cadmium. 
Nickel, cobalt, iron, and several other metals separate 
easily from cold sulphocyanide solutions when a weak current 
of electricity is passed through them. : 
When an excess of potassium sulphocyanide is present 
in a solution of nitrate or sulphate of manganese a greyish 
white compact deposit of metallic manganese is obtained at 
the cathode if a feeble current be. employed for effecting the 
decomposition. Without the sulphocyanide an oxide of 
manganese is deposited. | 
Other electrolytic separations were described by Messrs, 
Smith and Frankel, in the Journal Franklin Institute, 
No. cxxix., p. 236. | 
Cadmium may be completely separated from cobalt by 


passing a current yielding 0°4 cc. of oxyhydrogen gas per 
minute for fourteen hours into solutions of these metals, con- § 


taining also potassium cyanide. | 
Mercury may be satisfactorily separated from zinc; 


solutions of these metals, containing potassium cyanide (31 


— 4°5 grammes) deposit the whole of the mercury in about 
sixteen hours. The current necessary to effect this is such 
as would yield 0°5 cc. of oxyhydrogen gas per minute. 

‘The separation of cadmium from nickel, and of mercury 
from nickel is only approximate. Perhaps this may be due 
to the fact that nickel always contains a certain impurity 
which, according to some recent researches, appears to be 
another metallic substance hitherto unknown. 

Silver can be separated from copper, zinc, nickel and 


cobalt only by the use of extremely feeble currents. The § 


separation of mercury from cobalt is only approximate. 

Copper can be separated from cadminm, best in the 
presence of sulphuric acid. The sulphates are used, and a 
current yielding from 0°2 to 0°3 cc. of oxyhydrogen gas per 
minute gives the best results. | 

These researches have been continued during the present 
year. The last account appeared in the American Chemical 
Journal, vol. xii., p. 428. In order to separate mercury from 
palladium, solutions of the chlorides of these metals are 
employed, and as in many of the former cases potassium 
cyanide is added, so that the precipitate first formed a 
dissolves. It is best to have this solvent in large excess. 
very weak current is employed for bringing about the decom- 
position ; it may vary from one capable of evolving 0°08 ce. 
to 0°22 cc. of oxyhydrogen gas per minute. 

Silver and cadmium being metals like mercury, and 
separating quite readily. from cyanide solutions, it was ex 
pected that they could be separated from palladium without 
any particular difficulty, but neither metal could be obtained 
free from palladium. In fact, the presence of these metals 
appears to favour the deposition of the palladium from the 
solution. | | 

In the separation of mercury from arsenic, the precipitate 
formed on adding a solution of mercuric chloride to a solt- 
tion either of potassium arsenite or arseniate is dissolved i 

tassium cyanide and subjected to the action of the current 

he separation proceeds without any difficulty. Arsen 
cannot be satisfactorily separated from cadmium unless the 
former exist in the solution as the higher oxide. } 

The conditions essential for the complete deposition 0 
silver from arsenic are similar to that for cadmium 
arsenic. It is also similar for the separation of copper from 
arsenic, except that an increased strength of current is nece® 
sary for the complete deposition of the copper. In this cas, 
the potassium cyanide should be carefully added until the 
precipitate formed dissolves, and the resulting solution 
assumes a pink colouration. It must also be noted thal 
although an excess of potassium cyanide is not harmful, # 
hinders the deposition and increases the time taken for th 
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current exercises a sélective action, and will not deposit the 
copper till all excess of cyanide is decomposed. 

Although copper may be separated from arsenic in a solu- 
tion containing an excess of ammonia, the method is not re- 
commended, as it requires much skill and close attention to 
details for its successful performance. 

In separating merçury from tungsten, the current should 
not exceed that which would evolve 0°8 cc. of oxyhydrogen 

per minute. The precipatate is dissolved in potassium 
cyanide, and then electrolysed. The conditions are the same 


in separating silver from tungsten. 


The separation of cadmium from tungsten requires that 
the current should not exceed that which would evolve 
0°6 cc. of oxyhydrogen gas per minute. If it does, the de- 
posits become spongy and the results inaccurate. The 
strength of current is the same and of equal importance in 
the separation of mercury from molybdenum and silver from 
molybdenum, but the tendency to form spongy deposits if 
the current varied in strength was not so noticeable in the 
case of cadmium from molybdenum. | 

Up to the present time no successful method has been 

roposed for the electrolytic rs of copper from 

ismuth, but Messrs. Smith and Frankel propose a method 
which, when carefully worked, gives fairly good results. A 
solution of copper sulphate added to a solution of bismuth 
citrate containing an excess of alkali, and the mixture treated 
with a slight excess of potassium cyanide, can be made to 
deposit the bismuth without carrying down any copper ; but 
for complete deposition it is necessary that sufficient citrate 
and alkali be present to keep the solution clear on the addi- 
tion of the potassium cyanide. 

In all the above separations it is recommended that the 
deposited metal be well washed with boiling water, except in 
the case cf bismuth, when it is advantageous to use cold water 


and alcohol. The drying should be effected on a moderately | 


warm plate. The current in all cases is best derived from 
Daniell cells of the “ crow-foot ? pattern. 

These researches appear pe - to fill up a distinct gap in 
the methods of chemical analysis. If the Smith-Frankel 
method stands the test of practice, as it seems extremely 
likely that it will, it may possibly lead to other applications of 
galvanic electricity ; at any rate, it is satisfactory to find 
electricity getting into touch with chemistry in a new direc- 
tion, for it enhances the probability as well as the possibility 
of new discoveries. 


THE ELECTRIC LIGHT AND THE PARIS 
MUNICIPAL COUNCIL. | 


Ix addition to the — we have already given on the 
above subject, the following resolution has been proposed at 
the Municipal Council by M. Vaillant : “ The Council, seeing 
the proposal of the Councillors of the 11th and 20th arron- 
dissements for the electric lighting of the Avenue de la 
République, naturally including ‘therein the Place des Pyré- 
nées ; considering the advantage it would be to extend to the 
mairie of the 20th Arrondissement, situated in the Place des 
Pyrénées, the electric light ; also the necessity, in order not to 
spoil the decorative paintings of the Salle des Fêtes, of avoiding 
for that hall every method of lighting, productive of smoke 
and gas, being capable of acting chemically on the colours, 


request the Administration, including the mairie of the 20th 


Arrondissement, in the proposed installation of the electric 

ht of the Avenue de la République and the Place des 
Pyrénées, not to establish in the Salles des Fétes, while await- 
ing the electric light, any other form of lighting, which, such 
as that of gas, might spoil the decorative paintings.” This 
resolution was forwarded to the Administration. 

The Popp Company, on the 11th ult., laid on the table of 
the Municipal Council a petition asking that it might be 
ps the warming, lighting, and ventilation of the St. 

ous Hospital, and also the manufacture of ice for all the 
hospitals and asylums of Paris. The consumption of ice is 
an important item, amounting, as it does, to 500,000 kilos. 

r year. The Popp Company offers to establish the services 

esignated, paying all the installation expenses, asking only 
the repayment of these expenses by annuities. 

The company will not ask a larger sum than that placed 


on the Budget for the warming and lighting of the : hospital 


in question. This proposition was sent to the Third Com- 
mittee. “ It results from this demand and from others from 
the same company,” says a contemporary, “that the Muni- 
cipal Council has before it two quite distinct ne oy cl 
the Popp Company, with a determined capital, and the Com- 
Pp Air Company, which has obtained in time the 
authority to canalise in Paris for its distribution of compressed 
air. Up till recently it was easy to confound the two com- 
panies, for the canalisation trenches bore the words ‘Com- 
pressed Air and Electricity” ; but since that time we believe 
some foreign capitalists have become largely interested in the 
Popp concern. This name has alone flourished on the 
ao in question. The future will perhaps enlighten this 

usiness, at present dark for those who do not know the 
mysteries of the Popp Company.” 

At the same sitting of the Council (December 11th), M. 
Patin, representing the National Electricity Company, pre- 
sented a petition tending to preserve the concession for elec- 
trical canalisation granted to it for the Boulevard Saint 
Michel and Boulevard Saint Germain. This petition was 
sent to the Third Committee. 


NOTES. 


Littlehampton and the Electric Light —Dissatisfac- 


‘tion exists amongst the ratepayers of this Sussex port, both 


on account of the price charged for and the Le of the 
gas supplied, and the Ratepayers’ Association 

communication with the House-to-House Electric Light Supply 
Company, Limited, who have expressed an opinion that it 
would be quite feasible to introduce the electric light into 
Littlehampton, both for public and private purposes, and 
that a single plant capable of lighting about 2,000 10-C.P, 
lamps or their equivalent at one time could be erected for 
£8,000. This would include about two miles of under- 
ground conductors, which the company would advise, though 
overhead wires would be cheaper in the first instance. It 
was pointed out that a start could, of course, be made on a 


much smaller scale than this if necessary ; but the company | 


did not recommend it, as when the plants are very 

cost of running, and consequently the rate that must be 
charged for the current, was much higher than if a larger 
one could be used. The cost of gas is 4s. 3d. per 1,000 at 
Littlehampton. | 


Hexham and the Electric Light.—At the fortnightly 
meeting of the Hexham Local Board of Health, on Monday 
night, a letter was read from the Northern Counties Electric 
Light and Power Supply Company, asking if the board 
would allow them to submit a scheme to them for the pro- 
vision of a general station and plant, distributing mains, &c. 
After some discussion, on the motion of Alderman Stain- 
thorpe, seconded by the chairman, the matter was referred 
to the Gas and Lighting Committee. | 


Another Village Lighted by Electricity.—Abercanaid, 
a small colliery village near Merthyr Tydvil, which has hitherto 
been lighted by 14 lamps, costing £4 10s. each per annum, 
has substituted 25 incandescent electric lamps of 32 C.P. 
each, costing, altogether, £80. The motive power which 
lights the village supplies also the Abercanaid Pit, and elec- 
trical haulage in the colliery is contemplated. 

Electric Lighting in Gravesend,—The opinion of t 
burgesses of Gravesend has been taken on the electric light- 
ing question, and a majority has decided in favour of the 
light. The opposition of a few prominent shareholders in 
the gas company should now be withdrawn, for on every one 
of their opposing tactics they have been defeated. | 


Electric Lighting in Maidstone.—The Electric Instal- 


lation and Maintenance Company has decided not to proceed 
with its application for a provisional order for the lighting 
of the town of Maidstone, and in intimating this to the 
Maidstone authorities, it offers, in the event of the council 
wishing to.carry out electric lighting, to negociate terms. 
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_ The Electric Light in. War.—The effectiveness of the | 


electric light as a preventative of night surprises has been 
again proved by manœuvres at Jamaica, where after two 
days’ (sham) fighting an attacking force was compelled to 
retire. 


_ Electric Light in a Carpet Factory.—We mentioned last 
week that Messrs. Henderson & Co., of Durham, have fitted 
their factory with the electric light. At present it is mainly 
confined to the dye houses, where it has been found absolutely 
necessary to improve the ee so that the dyers might be 
able to judge colours after dark as readily as in the daytime. 
Here four 2,000 C.P. arc lamps have been fixed, the effect of 
which is said to be wonderful. In addition to these, 16-C.P. 
ineandescent lamps have been fixed over several of the looms, 
and it is probable that the light will be installed throughout 
the whole of the works. | Es 


Electricity on the Transandine Raïilway.—The appli- 
cation, to an im t extent, of the transmission of power 
by electricity; is in course of preparation on the section of 
the Transandine line between Santa Chile, and 
Mendoza, Argentine Republic. The range of the Andes is 
traversed by a series of tunnels through very hard rock. 
The drilling machines for opening the highest of these 
tunnels, at an elevation of 10,150 feet, cannot be worked by 
coal, owing to the enormous cost of transport, nor is there 
any water-power immediately accessible. On the Chilian 
side, at about 14 miles distant from the face of the tunnel, a 


waterfall of about 590 feet is found. This will work 12 — 


Girard turbines of 80 H.P., and 700 revolutions per minuta 
each. The turbines will each work a dynamo of 400 volts 
and 135 ampéres. At the face of the tunnel the current is 
converted into mechanical arr by 10 motors, each of 60 
H.P., running at 600 revolutions, and working compressors 
which at the drills compress the air to 6 atmospheres. A 
similar method is ado on the Argentine side, the only 
difference being that the waterfall is but 390 feet in height. 


“A Palace of Light.” —Under this heading the Vienna 
correspondent to the Standard says that for the last few days 
the time-honoured Hofburg has been, after dusk, one great 
illumination. Experiments are being made with the electric 
light which has been installed throughout the palace. In- 
candescent lamps are used ; the chief difficulty experienced 
in fixing them arises from the strict orders against ‘any 
alteration of the character and outward appearance of the 
handsome candelabra in embossed golden crystal which date 
from the time of the Emperor Francis1. In the great 
Ceremoniensaal there are 27 of these with 54 lights apiece. 
The difficulty was surmounted by inserting small white 
lacquered wooden tubes, which resemble candles at a dis- 
tance, into the old lustres, each tube being fitted with a 
movable lamp. The entire installation, when completed, 
will consist of 5,215 incandescent lamps, besides nearly 
1,800 lights in the entrance halls, galleries and staircases, or 
some 7,000 lamps in all. This will be the largest installa- 
tion in any one building in Europe, and the length of the 
wires inside the building will be 15 miles. : ; 


A Freak of Lightning.—The usual monthly meeting 
of the Royal Meteorological Society was held recently at 
the Institution of Civil Engineers. Among the papers read 
was: “Notes on a Lightning Stroke, Presenting Some 
Features of Interest,” by Mr. R. H. Scott, F.R.S. On 
January 5th, a house near Ballyglass, county Mayo, was 
struck by lightning, and some amount of damage done. A 
peculiar occurrence happened to a basket of eggs lying on 
the floor of one of the rooms. The shells were shattered, so 
that they fell off when the eggs were put in boiling water, 
but the inner membrane was not broken. The eggs tasted 


. quite sound. The owner’s account is that he boiled a few 


eggs from the top of the basket, the rest were “ made into a 
mummy,” “ the lower ones all flattened, but not broken.” 


The Electric Light in the City.—The City Press says ; 
“By the arrangement the Commission of Sewers has made 
with the various electric lighting companies interested, when 
the companies are in a position to pay 10 per cent. to the 


shareholders, a reduction will be made to private consumers, 


The commissioners, we learn, expect that within twelve 
months the installation will be complete. 


*. Personal.—On the 11th ult., at New York, Willoughby 
Statham, second son of Willoughby Smith, of North Grove, 
Highgate, was married to Daisy, daughter of William J. 
King, of Geneva, New York State. . W. 8. Smith sue- 
ceeded his father some three years ago in the management of 
the gutta-percha works of the Telegraph Construction and 
Maintenance Company, and he was expected to reach Liver- 
pool last Wednesday on his way home. | 


Electricity Applied to Agriculture.—-Experiments on 
a large scale Bu, during several years, been carried out by 
Fo pre with the view of ascertaining the effect pro- 
duced on vegetable growth by the influence of electricity. 
The conclusions arrived at are :—1. Seeds submitted to the 
effects of an induced current develop more quickly and more 
vigorously. 2. The influence of a continuous current is 
shown in a quicker development, in a more abundant harvest, 
and in the production of vegetables of enormous size. 3. 
The slow discharge of static electricity assists plants in 
assimilating nitrogen.. The following table shows the in- 
creased yield on various vegetable growths due to the appli- 
cation of electricity, or electro-culture, as it is termed :— 


— _ 


Increase per cent. 
Plant. | 
traw in 
| In size. |. In weight. 
Rye . , . 29 28 60 
Wheat 56 56 1 
Oats ... 57 62 58 
Barley 48 55 18 
eas ... 22 25 23 
Clover 32 31 18 
Potatoes 11 11 34 
Flax... 42 44 16 


M. Spechnew also claims that electro-culture protects plants 
from the infectious diseases natural to them. In the case of 
beetroot, it has invariably been found impracticable to arti- 
ficially communicate infection where electricity has been 
employed during cultivation. 


The Clothworker’s Technical Scholarship, — This 
valuable scholarship (value £240) has again been taken by a 
upil (aged 13) of the St. Thomas Charterhouse Schools. 
Notwithstanding the competition for this great prize becoming 
keener year by year,so far, this school has produced the winner. 
The subjects of examination were mathematics, drawing, 
science, and the usual English subjects. The committee 
spare neither pains nor money to give, at a nominal charge, 
the sons of the artisan classes a thoroughly sound and prac- 
tical scientific education, and the following incident gives 
another instance of the success of their work. Recently 
(October 10th) three or four scholarships offered by the 
London and City Guilds Technical Institute were won by 
scholars (averaging 14 years) of these schools. 


Telegraphic Interruption.—Through a fire at Wood-. . 


bridge, Suffolk, telegraphic communication with parts of the 
Continent and India was interrupted a few days ago for five 
hours before noon. The wires were then replaced, and com- 
munication restored. | 


The Professorship of Mining.—Dr. C. Le Neve Foster 
has been hg Era professor of mining in the Royal College 
of Science, London, with which the Royal School of Mines 
is incorporated. | 
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The Chelsea Company v. Mr. Chamberlain.—A con- 
temporary in its last week’s issue speaks of a visit made, 
presumably by its editor, to the Chelsea station, and he pro- 
ceeds to tell his story in a somewhat curious manner. 
Chamberlain stated that the accuracy of the voltmeter 
on which he took his readings had been admitted by the 
officials of the company ; this, says our contemporary, is not 
altogether exact, but we are not informed how Mr. Cham- 
berlain fell into his error. Furthermore, we are gravely told 
that in the absence of a legal standard voltage may be still 


_ said to be a matter of opinion. Will our contemporary state, 


for the benefit of all concerned, what percentage of difference, 
in its opinion, is likely to exist between the volt as now de- 
termined and what it will be when legally standardised ? 
The true value of the volt is known to within such a close 
degree of accuracy that it is folly to try to cast doubts upon 
it ; perhaps, however, it is the calibration of Mr. Chamberlain’s 
apparatus which our contemporary intended to imply was 
not all that it should be ? 


Estimates for Electric Light Installations.— Some 
little time ago, says the Mechanical World, tenders were 
invited for the ns up of an electric light installation at 
the Mullingar District Lunatic Asylum, in the county of 
Westmeath, Ireland. There were two contracts. The first 
was for the lighting of the whole building by direct current, 
without accumulators. This included the supplying and 


. fixing of a steam engine of 70 indicated H.P., a dynamo 


having an output of 350 ampères at 105 volts, and the 


putting up of 450 incandescent lamps—430 of 16 C.P., and 


20 of 200 C.P. The second contract included the supplying 
of countershafting for driving the above dynamo, and the 


provision of a smaller dynamo giving 50 ampères at 130 


volts, together with a set of 50 E.P.S. cells, switchboards, 
instruments, and cables complete. In due course tenders 
were received from a number of well known firms, and the 
estimates given by them vary to a considerable extent. The 
highest tender for the first contract amounted to £2,997, 
and the lowest to £1,310, and for the second contract the 
figures were £716 and £413 respectively. These results are 
indeed surprising. It seems almost incredible that in order to 
obtain the contract for this installation one firm should 
estimate considerably less than half the sum of the highest 
tender. In putting up any electric light installation it is 
impossible for one firm to do the work efficiently at a price 
much the less than a competing firm; and in the above 
case we imagine that the details of the installation had not 
been properly worked out before some of the tenders were 
submitted. At any rate, it cannot be sup that one firm 
will do the work equally as well and ‘at the price sub- 
mitted by a competitor. This kind of difficulty might pos- 
sibly be overcome by a maximum sum being quoted 2 P wa 
who invite tenders for putting up installations. 


Pocket Logarithms,—Messrs. Poole and White have 
sent us copies of the Pocket Logarithm Tables issued by the 
firm at Christmas. In addition there is the usual Calendar 
for 1891, and a list of constants and coefficients. 


Domestic Electric Lighting.—A consumer, who has 
recently adopted the electric light, has complained to us (the 
Engineer) of a disability to which he finds himself exposed, 
have the effect of seriously pre- 

, the prospects of electric lighting companies. n 
of the lights fitted for him were of 16 ee and od 
tells us that it is his experience that the carbon filaments of 
ar low-power lights give out after a very brief use. He 

urther informs us that on his applying to the supplying 
company to redress this liability, he was told that the only 
pay the which he could ensure a longer life for his lamps was 
to have them increased to 32 candle-power ; he being also 


told that no degree of permanence was to be e 


ted in the 
case of the lesser power. It appears, also, that the increased 


expenditure this would involve is not the onl ievance of 
our informant complains. He tells new 
ights were supplied to replace those destroyed, he could 


obtain no allowance whatever, even for the brass work of th 
old lamps.” He had, in fact, to pay de novo. We recite this 


complaint as it has been made to us, and recommend it to 


the consideration of all electric supply companies, | 


No Electrician There, — The Consolidated Electric 


Storage Company has received the following letter} from 


one of its customers, which, the Electrical. World jsays, 


indicates in a very striking way what must be met in 


lacing the Julien battery upon} the: market :—* Dear 
irs,—The Hydrometer came ©. K. in your directions E.M.F. 
of A ye current should ibe equal to 2°3 volts. What 
is E.M.F: or is it 2 thirds of. a volt or 2: .or 3 volts. We 
have an Incandescent Street Circuit direct from Denano 94 
volts 16-Candle Power. They can put. in cut.out box that 


-will reduce the curent to 14-Candle Power... We gave it a 


tryal connecting the Wires to Positive and Negative poles of 
Battery and the other end to street current. We did not 
disconnect the wires runing from Battery to Moter. The 
instant we turned on the current it Burnd the fuse in the cut 
out box. We saw that would not do so after putting in a 
new fuse we connected the street wires to Dinamo when 
Battery wires were disconnected and it Burned the Brushes 
of Dennano. What size wire to use from Battery to 
Denamo, is the swich conected to Battery wires before the 
wires go to Denamo will I stick the Charging wires in the 
Liqwid or fasten them to Positive and Negative poles of ter- 
menals of Battery. Must the wires runing to Battery be 
disconnected when charging the Battery. I made the 
solution according to directions I put the Hydrocter in the 
solution and it went to the Botton of the jars dose it indi- 
cate 20 Baume at the time the solution is mixed or after it 
is fully charged from Street Current let me know how to 
arrange it so it can be charged from the Current Mentioned. 
You say to go over the Battery with a battery gauge before 
starting to charge to see if they are all the same standard I 
have no Battery gauge therefore Cant say whether they are 


all alike I would like to know if in the 4 cells that I have 


and properly connected if it requires more than two wires a 
— & negative to convay the curent to Denamo I would 
ike to have — instructions In regard to what I ask as 
we have no Electrecion here that I can get any informotion 
from. The Electric Light Co. use a number of Different 
Batteries and are anxious to se the workings of this So do 
what you can for me as I am determined to give it a fair 
tryal and .whatever your charge is send Bill.—Yours 
Kindy * * *”. 


Cable Rates and the Pacific Scheme.—In November 
last, an important deputation from the Melbourne Chamber 
of Commerce waited on the Postmaster-General of Victoria 
with the request that the Victorian Government should 
suggest to those colonies which contributed towards the pro- 
posed reduction of cable rates, commencing on January Ist, 
1891, that they should accept responsibility for the reduc- 
tion without further reference to the colonies of Queensland 
and New Zealand, which have refused to become parties to 
the arrangement. In reply, the Postmaster-General pro- 
mised to lay the matter before the Cabinet. He also re- 
quested the Chamber to inform him at some future time 
whether the reduction of rates on the existing cables would 
be likely to militate in any way against the construction of a 
Canadian-Pacific line, since it might be a question whether 
it would not be better to forego any reduction now, than to 
throw any obstacle in the way of a scheme which would be of 
such great value to the colonies. 


Electric — and London Fogs.—It ap that the 
Metropolitan Electric Supply Company to meet the 
demands for extra — without any special difficulty 
during the dense fogs which have recently enveloped London. 
The failure of other companies to do the same will doubtless 
have the effect of teaching a lesson not likely to be soon forgotten. 


A Grand (Piano) Firm,—On Saturday evening last, at 
the Westminster Town Hall, Messrs. John Broadwood and 
Sons gave a y to the children of their large staff of 
employés. The guests numbered about 800, and a feature of 
the entertainment, much appreciated by the youngsters, was 
the illumination of the gigantic Christmas tree with about 
90 incandescent lamps, and the hall itself with about 100 
more hung in festoons under the balcony, the wires being 
covered with holly and other suitable decorations. _The cur- 
rent was gratuitously supplied by the Westminster Supply 
Company and the temporary lighting carried out by Messrs. 
Satins Tatham & Co. | 
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Proposed Electric Light in Hull.—To test the feelings 
of the inhabitants in regard to’using electric light, it is pro- 
posed to canvass the district. : 


Electricity in the General Post Office.—A writer in 
the 7Z'imes, describing the “ Christmas work at the Post 
Office,” says that at the chief office of St. Martin’s-le-Grand, 
where the pressure is always greatest, the labours of the staff 
were perceptibly assisted by the introduction of the electric 
light in the place of gas. The men breathing a purer atmo- 
= were able to work with greater vigour, and at the 
close of their labours the medical attendant found that there 
was less exhaustion than formerly. 


The London-Paris Telephone.—An additional twenty- 
_ five miles will complete the English land wires, which have 
already advanced as far as Ashford on the road from London 
to Dover. The work is being performed by men belonging 
to the Telegraph battalion of the Royal Engineers, who 
number altogether about sixty, and proceed, in gangs, at dif- 
ferent points on the route. The route which the cable is to 
take under the Straits of Dover has been decided on, but the 
cable has yet to be laid. It is expected that communication 
will be open by the end of January. There are four wires 
(erected on the twist pore the object being to permit 
two persons to speak simultaneously either at the Bourse 
in Paris, or at the Royal Exchange in London, at which 
places the instruments are to be fixed. At night, when the 
exchanges are closed, the wires will, if necessary, be used for 
telegraphic purposes. 


An Electrical Railway for South Kensington.—The 
romoters of the South Kensington and Paddington Subway 
Railway, who withdrew their Bill in the early part of last 
session, have again made application, with important amend- 
ments, for the construction of a subway commencing at a 
int near the Exhibition Road, Kensington, and terminating 
in Paddington. A strong directorate is announced, and it is 
proposed to raise a capital of £276,000. 


Central Station of the St, Pancras Vestry.—The elec- 
tric light committee has reported that good progress has 
been made in the works at the Stanhope Street Station. It 
is reported that the engines and dynamos are well advanced, 


Man Killed by Electricity at Memphis,—On Christmas 
eve an unfortunate negro was leaning against an iron post to 
which a loose telephone wire had been fastened, when an 
electric light cable crossed the line; the current passed 
through his body and killed him on the spot. 


Destructive Fire in Melbourne.—The premises of the 
New Australasian Electric Lighting Company in Melbourne 
have been recently destroyed by fire. The fire broke out about 
11 o’clock at night, and was supposed to originate through 
the fusion of wires igniting the interior of the building. It 
commenced on the ground -floor, whence it spread upwards, 
- and speedily attained such a firm hold that it almost com- 
pletely gutted the building before it could be subdued. The 
value of the machinery in the building is stated to be 
£12,000. There were two 1,200-light and one 600-light 
dynamos in the building, and these will have to be tested 
before it is ascertained whether or not they are totally de- 
stroyed. It is feared that the damage done will necessitate 
the procuring of new dynamos, as the magnets (it is stated) 
are made of double shear steel hardened by electricity, and a 
softening of the metal will render them useless. Apart from 
the serious destruction of property, the fire has caused much 

ublic inconvenience, as these works supplied the Grand 
otel, the Victoria Coffee Palace, and the Theatre Royal, 
besides a number of small establishments. The supply of 


light will now of necessity be suspended till the new pre- 


mises which the company is establishing at Richmond can 
be fitted and placed in working order, 


transformers is contemplated. 


Commercial Cable Company.—This company gives 
notice that 1,200 debentures of £100 each of its mortgage 
debentures were drawn on the 17th December ult., and that 
the principal sums secured by these bonds will be payable on 
the 15th inst. This drawing, says the Canadian Gazette, 
will leave the outstanding amount at £320,000, while the 
interest charge is reduced by £7,200. per annum. 


French Professorships.—We read, says Zndustries, that 
three candidates were nominated for a French professorshi 
of electrical engineering, namely, M. Marcel Deprez, M. 
Hospitalier, and M. Mercadier. Of these M. Deprez was 
chosen. He was an early worker in practical electricity, but, 
unfortunately, no one can say he has kept up with the times, 
or is as conversant with modern theory and practice as one, 
or probably both, of the unsuccessful candidates. The men . 
regarded as leaders of any profession by the outside world 
are seldom or never those to whom capable professional critics 
would give the palm. Zndustries is right ! 


The Progress of the Telephone in France.—Up to 
the end of November last there were 9,200 subscribers to 
the Paris telephones. The provincial towns where the 
number of subscribers is largest are :—Lyons, 800. sub- 
scribers ; Marseilles, 600; Bordeaux, 500; Lille, 450; 
Reims, 400; Roubaix, 350.; Tourcoing, 300 ; and Nancy, 
170. Then come Cannes, Nantes, Saint Etienne, Troyes, 
Saint Quentin, where there are 150 subscribers ; and, lastly, 
30 towns where the number of subscribers varies from 50 to 
100. 


_ A New (!) Insulator.—Mr. Foree Bain, of Chicago, has 
invented what the American technical journals call a new 
high-resistance glass insulator. The outside and inside 
surfaces are corrugated, which increases the distance from 
the line wire to the bolt fully 100 per cent. ; but where the 
novelty of this arrangement comes in we are at a loss to 
determine. It seems as easy, at times, to patent an old and 
almost forgotten idea in America as it is in the English 
Patent Office. 


Henry Hickman.—Mr. Alfred Stevens, the secretary of 
Maclvor’s Patents, Limited, has written to the Financial 
Times, stating that this gentleman’s name and address are 
correctly given in the company’s register of members, and 
that if the Post Office have returned any letter so addressed, 
they have been guilty of gross negligence. 


The School of Electrical Engineering and Submarine 
Telegraphy.—We hear that this school has been doing fairly 
well during the last year, about -40 students joining in the 
course of 1890, and, with a view to increasing the efficiency 
of the instruction given to students, some further modifica- 
tions have been made in the syllabus of the two upper 
classes, so as to keep up with the requirements of the times, 
i.e., of further increasing the mechanical engineering part of 
the teaching. A new 8 H.P. gas engine has been added to 
the plant, and a further increase in the way of dynamos and 
It is probable that the school 
will be carried on under Mr. Drugman, who, during 


‘Mr. Carpenter’s illness, has had the sole management 


of it. 


Society of Arts.—The following is amongst the papers . 
to be at the meetings of the Society of Arts after the 
Christmas recess :—H, Newman Lawrence and Arthur 
Harries, M.D., “ Electricity in Relation to the Human 
Body.” 


Prize Papers.—The Journal de Physique, Chemie et 
Histoire Naturelle Elémentaires offers two prizes (the first of 
100 francs) for the best papers on “ Premiére Legon Elemen- 
taire sur la Pile Electrique.” The successful papers will be 
published in the journal. 
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Manchester Gas Supply.—The citizens of Manchester 
are complaining of the gas with which the corporation 
supplies them. Why not adopt the electric light ? 


Hypnotism.—Since penning our remarks on this subject 
we have noticed that an evening contemporary has called 
attention to an article on the same subject appearing in the 
Nineteenth Century, entitled, “ Hypnotism, Crime, and the 
Doctors.” The author is Dr. Kingsbury, and he, without 


discussing the merits or demerits of hypnotism considers the 


question whether any legal restrictions should be placed upon 
its practice. He starts by.contradicting the assertion that a 
hypnotiser can make his subject believe, feel, or do, anything 
that is suggested to him, regardless of his moral convictions, 
and even of his natural instincts of self-defence. This state- 
ment Dr. Kingsbury asserts to be absolutely erroneous. Only 
about fifteen per cent. of patients susceptible to hypnotism, 
Dr. Kingsbury finds—basing his figures on his own practice, 
and on the experience of Continental doctors—pass into the 
state of somnambulism, and of the somnambulists only a 
very small percentage can be reduced to that condition of 
utter irresponsibility which is — ne to be the 
state of every person hypnotised. Dr. Kingsbury, whilst 
admitting the practicability of conveying im- 
pressions, urges that the percentage of subjects with whom 
these “ suggestions” can be successfully made is very small. 
This plea, of course, like that urged on the point of the 
completeness with which a patient can be brought under 
subjection to the hypnotiser, is logically an utterly unsound one, 
showing nothing more than that misuses of get will be 
of less frequent occurrence than people think, but in no way 
malle ds fact that they are possible, We are of opinion 
that if the worthy doctor would read the experiences of 
MM. Binet and Féré, to whom we refer in our leading 
pages, and who only relate the facts which have actually 
come under their notice, his opinions on animal magnetis 

would undergo considerable modification. 


Northern Technical Institute.—The promoters of the 
Northern Technical and Recreative Institute, a site for which 
has been secured in the Holloway Road, intend to inau 
the new year with a special effort in behalf of the needed 
local contribution of funds. This will take the form of a 
mass meeting during the next fortnight at the Parkhurst 
Hall and Theatre. The Lord Mayor of London will take 
the chair, and the four divisional members of Parliament for 
Islington will be present. Besides these gentlemen, the com- 
mittee expect to secure the participation of several well- 
known advocates of technical instruction for the masses of 
the metropolis. 


Patent Incandescent Lamp Remover.—This is a very 
useful device for removing incandescent lamps which are 
placed far out of reach upon ceilings, &c., where it is often 
extremely difficult to quickly replace a lamp which may have 
broken or become fau ty. By means of the lamp remover 
this can be done in a few moments, and without disturbing 
the room by bringing in long steps, which are usually neces- 
tus consists of a spring 
et mounted on a 10-foot rod, which for convenience is 
made in three joints. The socket grips the lamp firmly, and 
enables it easily to be oved from or replaced into the 
usual bayonet joint or screw-holders, which are universally 
used. e sole makers are Messrs. Edmundsons, Limited. 


Gutta-Percha v. India-Rubber, — The interesting 
articles which we have recently published respecting gutta- 
percha have come to an end. It seems that the 
supply of this material is diminishing, and the price greatly 
increasing, 80 it will soon become a question whether india- 
rubber will not take a more prominent position than has 


| ve been accorded it, as an insulator for future submarine 


The West Indian Cables.—In our article on “ Tele- 
graph Competition in the West Indies,” which a in 
our last issue, there is a slight ommission in the chart. The 
cable from P. Plata will be to either Martinique or to Gaude- 
loupe.. In the map it will be noticed that the dotted line 
goes to Martinique only ; there should have been a second 
showing the alternative route. 


The City and South London Raïilway.—A correspon- 
dent writes to the Daily Oracle :—“ It seems very strange 
that in connection with the recently-inaugurated City and 
South London Railway both the Board of Trade and the 
British public have overlooked the fact that the under- 
ne is a railway, and that it was classed as such by the 
Board of Trade nearly a year ago. Yet the company, whose 
railway is only 3} miles long, with stations about every half- 
mile, charges a minimum—or, rather, uniform—fare of two- 
pence for any distance. It would be interesting to know 


whether the fact of charging twopence for any distance is 


not a violation of the Act stipulating that all railways shall 


run passenger trains at the parliamentary fare of one penny 
per mile.” | | 


American National Electric Light Association.— 
The prospectus of the National Electric Light Association 
has just been published by order of the executive committee. 
In the subjects to be reported upon at the next convention, 
there are several which will be very interesting and impor- 
tant as well. The “Copper Tariff,” of course, interests the 


users of wire as well as the manufacturers; ‘“ Under-. 


ground Conduits and Conductors,” is a topic of vital interest 
to central stations all over the country ; the report on the 
“ Proper Classification of the Lighting Power of Incan- 
descent Lamps” will be looked forward to with much 


interest ; and the need of “ National Insurance Rules” can- 


not be questjoned.—The next meeting, which will be held at 
Providence, R.I., February 17th, 18th, and 19th, promises to 
be a most successful one. | 


New York “ Electrical Review.’ —The London office of 
this paper has been removed from Bridge House, Queen 
Victoria Street. All communications should be sent to Mr. 
y pene Ffrench, at the Hotel Victoria in Northumberland 

venue, | 


The Edinburgh Exhibition Guarantee Fand.—The 
we gl of the Edinburgh Exhibition has received, on the 
whole, a prompt response to his request for payment of the 


‘ sums for which the guarantors are liable: The guarantee 


fund amounted to about £26,000, and of that upwards of 
£23,500 has been received and lodged in the bank. On the 


. Closing evening of the Exhibition visitors and stallholders 


were kept in darkness for some time, because the Brush 
Electric Lighting Company refused light unless they received 
payment of £300. This sum could not be procured, but £100 
was tendered and refused. Thousands, who at the time were in 
the Exhibition, made representations to the Chief Constable. 
The light was only furnished on Mr. A. B. Brown (of King, 
Brown & Co., Edinburgh), himself a large guarantor and a 
member of the Executive, coming forward and giving his 
personal security for £100, in addition to the like 
sum given by. the Exhibition law agent. Since then 
Mr. Brown has paid the £100 to the Brush eg , and 
to that extent took their place asa creditor of the Exhibition. 
At a meeting of the committee of the Exhibition Association, 
held in the beginning of this month, it was agreed to re 
Mr. Brown the £100 from the funds of the Exhibition. 

the liquidator was quite willing to assent to, but he has been 


a acting on the resolution of the committee by his 


w agents, who have given their opinion that he has no 
power to refund the money, and thus give a preference to 
one creditor. Mr. Brown will, therefore, have to rank as an 
ordinary creditor against the Exhibition, 
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- À New. Amphibian.—Za Lumière Electrique, in a 
recent issue, described the employment in military telephony 
of a tricycle, adaptéd either for travelling on roads or for use 
as a water velocipede, without the necessity of updergoing 
any change in its mechanical construction. The wheels, 
instead of the usual pattern, are formed of three large hollow 
bi-convex discs of sheet iron, and thoroughly watertight. 
They are fitted with small copper floats, which, while not in 
the way for road work, act as paddles when the machine is 
afloat. The hollow wheels serve to support the construction 
on water. “A small drum is carried, on which is coiled from 
100 to 200 yards of a tinned es ag conductor, insulated with 
gutta-percha and double braided. A small board, conveni- 
ently carries a portable telephone or a Morse sounder. 
The telephone is preferable, as it can be carried in the 
pocket, requires no regulation, and can be attached to the 
chin-strap of the helmet or other military head gear. For 
river or lake work one Leclanché cell is used, but gn salt 
water the following type of cell is employed. Two small 
electric light carbons, connected metallically, are secured in 
ves cut in the opposite faces of two pieces of cork. 
tween the carbons, and through the centre of the cork, a 
thin rod of zinc is passed, and to it is attached, by a wire, a 
copper plate. The carbons are connected to the instrument 
board. When required for work the cell is placed in the 
water. The s 
land from 94 to 124 miles, and on water from 24 to 44 miles 
per hour. It is said to work very easily, and experiments 
with it, recently conducted at Marseilles, are reported to 
have resulted very satisfactorily. Its employment is described 
as pe À to be of service to detached bodies of troops carry- 
ing with them no pontoons, posessing no means of fixing up 
a temporary bridge, and engaged on duties which render 
necessary permanent communications with headquarters. 


_—- -— 


Inductance and the Proposed Unit the “ Henry,”— 
We have received, through the courtesy of the Electrical 
Engineer of New York, an advance proof of Mr. A. E. 
Kennelly’s paper with the above title, read before the meet- 
ing of the American Institute of Electrical Engineers, New 
York, on December 16th. Next week we hope to publish, 
if not the whole, at least a portion of it.  - 


Electrical Trades Section.—In a recent report of the 
proceedings of this section we referred to a pro “ inter- 
change of ideas” among electrical engineers. 
has taken effect in the issue of a circular which sets forth the 
conditions of membership, and the various headings under 
which information is thought desirable. 


Mr. Mackay’s Generosity.—Mr. John W. Mackay has, 
following his usual generous custom, again authorised General 
Manager Ward to give every rs of the Commercial 
Cable Company, in this country and in Europe, on December 
23rd, half a month’s salary as a Christmas present. If wishes 
for “ A happy new year and many of them,” have any effect 
then Mr. Mackay will live to a ripe old age. 


Coast-Guard Stations and the Telephone.— Action 
has recently been taken by the Plymouth Chamber of Com- 
merce, of which Lord Morley is president, with a view of 
impressing on the Board of Trade the desirability of con- 
necting the coastguard statsons with each other by telephone. 
At a meeting of the guardians of the Stratton (Devonshire) 
Union, it was resolved, “ That in the opinion of this board, 
representing a district with a dangerous and much-frequented 
seaboard, it is very desirable that the coastguard stations be 


connected with each other by telephone, with a view to call- . 


ing the life-saving ge promptly on the scene of a 
disaster, and that ‘the members of the coastguard .be 
thoroughly acquainted with the “ Mercantile Marine Code.” 


attained with this tricycle has been on 


he proposal. 


New York Subways.—New York subway matters con- 
tinue to be in a state of muddle as labyrinthine as the course 


of the ducts themselves, The electric light companies refuse, : 


to pay the rents, and the subway company promptly 
threatens to cut the wires, whereupon an injunction appears 
on the scene, and affairs remain in statu quo for a time. A 
new. company starts up, and negotiations are commenced for 
a division of the subways into two classes, high and low ten- 


sion, the new company to hold empire over the low tension, 
the old company to continue in charge of the high. The: 


chaos and confusion. In the history of American electrical 
work, there is no question so discreditable to those nearest 


concerned as the wire question in New York City. But who 
are those nearest concerned in this unhappy state of affairs ?. 
Not American electrical men, but American politicians. In 
any other me in the world a scientific question of such 


moment would have been entrusted to the control and super- 
intendence of practical men of high standing and authority. 
When the subway board of ‘political hacks, presided over by 


the Mayor, was appointed, the act was received with derision 
by electrical engineers the country over. The subsequent 


history of the board has amply justified that reception, and 

the Board of Electrical Control is now looked ty À all 

electrical men with utter hopelessness. Until this body of 

incompetents is wiped out of official existence, and its place 

filled by 

and proper qualifications for the trying task of bringing about 
and order where discord and chaos ‘now reign, there is 


peace 
- little hope that the New York subways can be anything but a 


bone of contention and a source of infinite trouble to all 
those who are in any way connected with them.—New York 
Electrical Review. 


‘Can Gas Shareholders Vote ?—This question arose in 
the recent proceedings of the Dover Town 
cillor G. Fry ruled that gas shareholders who were members 
of the council were debarred from voting or taking part in 
any diseussion on the question of electric lighting, as it was 
a matter in which they had a pecuniary interest. An ani- 
mated discussion ensued, and the mayor said that gentlemen 
in that position who voted did so at their own risk, as if 
ge te turned informer, severe penalties would no doubt be 
exac | 


Fatal Accident at an Electric Works.—An explosion 
took place last night in New Orleans, at the Tower Station 


of the Louisiana Electric Light and Tower Company's 


Works. Several people were killed, but full details have not 
yet reached here. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ward Electrical Car Company, Limited.—The annual 
return of this company, made up to the 17th ult., was filed 
22nd ult. The nominal capital is £300,000, in £10 shares, 
the whole of which are taken up, 29,993 being considered. 
fully paid. Upon the remaining 7 shares the full amount 
has been called and paid. | 


Crompton and Company, Limited.—The annual return, 
of this company is made up to the 4th August, 1890. The 
nominal capital is £140,000, divided into 20,000 preference 
and 8,000 ordinary shares of £5 each, the whole of which 
are taken up, the latter being considered fully paid. Upon 
the preference shares the full amount has been called, the 
calls paid amounting to £99,980, and unpaid to £20. 


Crompton Electric Supply Company of Australia. 
—The annual return, made up to the 23rd October, was filed 
3rd November. The nominal capital is £50,000, divided 
into 9,500 “A” and 500 “B” shares of £5 each. 3,115 


ee à is happy, and a solution of the difficulty appears. 
probable ; enter another injunction, and once more all is. 
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“A” and 500 “B” shares are taken up, the latter being 
considered fully e 

id. The calls paid (including £100 payment 
in full) amount to £6,905, an unpaid to £2,540. 


District Messenger Service and News Company, 
Limited (for transmission of messages and news by elec- 


tricity).—The statutory return of this company, made up to . 
The nominal - 
capital is £200,000, divided into 39,800 ordinary and 200 © 


the 18th December, was filed 24th December. 


founders’ shares of £5 each. The shares taken up are 


11,750 ordinary and 200 founders’ shares, 7,361 of the 


former and 200 of the latter being considered as fully paid 
up. Upon 4,389 the sum of £2 10s. per share has Les 
called ; the calls paid amount to £7,909, and unpaid to 
£3,063. Registered office, 50, Lime Street, E.C. 


John Wright and Company, Limited (gas, electrical, 
and general engineers).—The statutory return of this com- 
pany, made up to the 28th October, was filed November 
13th. The nominal capital is £120,000, divided into 12,000 
preference and 12,000 ordinary shares of £5 each ; 8,000 of 


each (all at present issued) being taken up. The full amount — 


has been called and | the paid-up capital thus being 
£80,000. Registered offices, Essex Works, Aston, Birmingham. 


. 


Head, Wrightson and Company, Limited (engineers, 
electricians, &c.).—The statutory return of this company, 


made up to the 7th October, was filed 18th October. The 
nominal capital is £210,000, in £5 shares, the whole of 


which are taken up, 13,999 being considered fully paid. 
Upon the remaining shares the full amount has been called 
and paid, the total amount of calls paid being 140,005. 
Office, Teesdale Iron Works, Stockton-on-Tees. 
- At a meeting of the company, held on the 23rd September, 
a special resolution was passed for an addition to the articles, 
of a clause authorising the directors to make such calls on 
all money unpaid on shares, provided that 21 days’ notice 
be given of each call, and that no call shall exceed one-fourth 
of the nominal amount of such shares, or be made payable 
within two months of the last preceding call. The resolution 
was confirmed on the 8th October, and has been duly filed. 


CITY NOTES. 


Elmore’s Foreign and Colonial Patent Copper 
Depositing Company, Limited. 
A FORMAL meeting of the shareholders of Elmore’s Foreign and 
Colonial Copper Depositing Company was held on Monday, the 29th 
ult. A report of this meeting will be found annexed. “ The 
backward and undeveloped state of the process,” is an extract 
from the chairman’s speech. It does not apply to the present 
date, but to a period ending 31st March, 1890. The accounts 
presented to the meeting show the payment of £110,000 for “ pur- 
chase of patents as per agreement dated 4th June, 1889,” so that 
£110,000 was in June agreed to be paid for the patents of a process 
which was in a backward and undeveloped state in the following 
March. The accounts to be presented to the next meeting will show 
that the investment was not altogether a bad one, since the back- 


wardness ceased and the development proceeded so rapidly as to 


permit the French and Austro-Hungarian Companies to be issued 
before October, the two combined paying the Foreign and Colonial 
Company £204,375 in cash (we omit shares) for more restricted 
rights. It is stated that the new meeting of the Foreign and 
Colonial Company will be held at the earliest possible date during 
this month, when we do not doubt the satisfaction of the share- 
holders at the receipt of their dividends will be largely fncreased by 
learning from the chairman detailed particulars of the developments 
of the process between March 31st and September 30th. It is, of 
sa: the shareholders in the French and Austrian Companies who 

pend upon the working of the process, but those of the Foreign 
Colonial Company will like to know, when pocketing their 

vidends, that their brethren purchased a developed process upon 


Which to depend for a livi “A ’ ’ % ha? 
hendahte 7, man’s a man for ’a that” he’s a 


Upon the “A” shares the sum of 


Elmore’s Foreign and Colonial Patent Copper- 
Depositing Company, Limited. 
Tue first ordinary annual general meeting of the above company was 


held at its offices, No. 64, Cannon Street, on Monday last. 

The Secretary read the notice convening the meeting, and a 

roposal to alter the date of making up the books, 31st to 
7 cr 31st, which was to be submitted to the meeting. | 

The CHAIRMAN (Sir John Morris) said the shareholders would see 
it stated in the notice that they were met to transact the ordinary 
business of the company, which, on this occasion, was to appfove and 
pass the accounts made up to the S31st ‘of March last, and to 
re-elect those directors who were retiring by rotation, and 
the auditors. The accounts he had referred to were in their hands ; 
but the directors had issued no report, because during the period 
over which the accounts extended—from the 16th June to the 31st 
March—little or nothing had been | me This did not mean that 
they had been idle all the time; the purpose for which the com- 
pany had been formed was to dispose of their foreign patents, and 
negotiations had been carried on with several parties, but they had 
fallen through. The directors had resolved, before they did any 
business, to get a specific offer, but this they had been unable to 
obtain, because of the backward and undeveloped state of the process, 
and because they would not allow intending purchasers to go over 
the works and examine them. If they would look at the accounts, 
they would find little or nothing on the creditor side beyond 
a small amount of interest and transfer fees, and on the other 
side there were only two large items, one was salaries, + 
and directors’ fees, the other second nt c¢ 8. e 
salaries were strictly in accordance with the articles of association, 
and the other charges were fixed charges and could not be modified 
in any way. If the accounts now submitted were passed, they 
would be again brought before the shareholders along with those 
which the directors proposed to submit to them at the end of the 
year. With to the re-election of the directors, the three now 
retiring—Messrs Atkinson, Carson and Cooper—did so merely 
because they were the three first on. the list in alphabetical order. 
They were all eligible for re-election, and as they were all very valu- 
able members of the board—two of them being vendors—he trusted 
they would be re-elected. The appointment of auditors was a mere 
matter of form, and any remarks say scene, Saye special resolution 
might be ned till it was before them. accordingly moved 


Mr. J. MoFARLOWE seconded, aa the resolution was carried. 
ee three retiring directors were then re-elected, as also the 
auditors. 

Referring to the special resolution altering the date to which the 
statement of accounts should be made up from the 31st March to the 
31st December, 

The CHAIRMAN said that the reason was that between the 31st 
March last and date they had carried through two important sales. 
They had already, by means of these sales, paid an interim dividend 
of Si per share on the priorities. shares, and were anxious to lay 
before the shareholders the state of affairs. 

The resolution was seconded by Mr. Rawson and carried. 


= that the accounts be approved and 


[AMERICAN COMPANIES. 


The Westinghouse Company.—4 special dispatch from 
Pittsburgh of December 10th says: “ The committec of local bankers 
recently appointed to investigate the financial standing of the 
Westinghouse Electric ju finished its labours to-day. Its 
report is understood to be favourable. The committee determined 
that the electric company stocks are worth over 25 dollars per share, 
and decided to advance the 500,000 dollars recently requested by Mr. 
Westinghouse, on condition that the parties making the loan have 
the privilege of naming the general manager for the company. The 
f of managers of the Westinghouse Electric Company, at its 
meeting this morning, resolved to request the stoclsholders, at their 
meeting this afternoon, to issue 3,000,000 dollars of preferred stock.” 
This is to be done. 


Western Union Telegraph Company.—The board of 
Directors has declared a quarterly dividend of 1} per cent. upon the 
capital stock from the net earnings of the three months ge | 
December 31st ult., payable at the office of the treasurer on an 
after the 15th day of January next to stockholders of record at the 
close of the transfer books on the 20th day of December ult. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ending December 26th, 1890, amounted to £4,441. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending December 26th, 1890, after deducting the fifth of the gross 
receipts payable to the London Platino-Brazilian Company, were £3,458. 


con- | 
urse 
fuse, 
ptly 
ears 
A 
for 
ten- | 
sion, | 
The: | | 
ll is: 
rical 
arest 
who 
irs ?: 

In | 
such | 
sion 
juent 

and | 
ry all 
AY of 
place 
ding | 
about 
re is 

put a 

0 all 
York 
ose in 

oun- | 
mbers. 

rt in 

t was À 

ani- 
lemen | 
as if 
ibt be | | 
losion | 
pany 
re not BE | 

| 
annual 
s filed | 
shares, | 
mount | 
return, 

The 
erence 
which 

Upon | 
ed, the 

tralia. 
as filed | 
livided 

3,115 


_ Bank RAïE oF Discoyxr.—5 per cent. (4th December, 1890). | 


‘ THE TELEGRAPHIO JOURNAL AND 
SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
Name. on. id f t 
Amount Share. an. Des. Bt) “ing Dec. 
| | Highest. | Lowest, 
250,0007| African Direct T ph, Ltd. >. c., Deb. Regd. and to Bearer 100 98 —101 98 —101 ee ove 
1,381,3807| Anglo-American Telegraph, Limi ons eve ose Stock 484— 484— 494 49} vet 
2,809,310/ do. 6p.c. erred 844— 844— 854 854 85 
2,809,310/ Do. do. Deferred bes Stock 13? 13 13? 133 134 : 
130,000 | Brazilian Submarine Telegraph, Limited  … 10 11i— 112 11 — 114 118 114 
84,5007 Do. do. 5 p.c. ds 100 101 —103 101 —103 os us 
75,0002 Do. do. 5 p.c., 2nd Series, repayable in June, "1906 .. 100 104 —108 102 —106 xd|__.... ess 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416 … 3 1}— 1? 1}— 1? 14 ve 
63,416 Do. do. Non cum. Preference, Nos. 1 to 63,416 2 11— 2 14— 2 14 sae 
$7,216,000 | Commercial Cable, Capital Stock $100 104 —106 102 —104 105 ove 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- ta— rs 4 owe 
20,000 | Crompton: & Co., Ltd, 7 p.c. Preference = Nos. 1 to 20,000 5 — 5 — iat 5 
16,000 | Cuba Telegraph, Limited pee 10 114— 12 114— 12 11 
6,000 do. 0 p. Preference .. 10 17 — 17 — 17 178: 
12,931 | Direct Be nish gra Limi 5 33— 33— ove 
6,000 Do. pa do. 10 p. c. Preference ose ) 5 9 — 10 9 — 10 eee 
60,710 Direét United States Cable, Limited, DT oe ane 20 103— 108 104— 108 103 135 
000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 one ve am 10 134— 144 13g— 144 14} 
70,000 Do. 6 p.c. Preference ... 10 14$— 15} 149— 15} 
200,0007 Do. p.c. Debs. (1879 issue), 0), repay: August, 1899 100 106 —109 106 —109 es a 
1,200,0007 Do. p. c. Mortgage Deben Stock ... | Stock 104 —107 104 —107 105} ie 
250,000 | Eastern Extension, yack sr and China ion Telegraph Limited aka 10 14 — 14} 14 — 1 14} 144, 
320,0007 7 c. 190 1906, 101 —103 101 —103 is ose 
c. (Aus. Gov. Sub.), ann. = Rs 
91,8007| { 106 } 100° | 103 —105 | 104 —107 | 106 
325,2007| Do. 4, 3276, 100 102 —105 104 —107 
) Eastern an can Telegra p. c. Mort 1 se 
145,300/ redeem. ann. rs mm Nos. 1 to 2,343 } 100 103 —105 109 —106 
198,200/ Do. do. do. to bearer, Nos. 2,344 to 5,500 | i... 102 —105 103 —106 nd dé 
201,600/ Do. do. 4p.c. Mort. Debs. Nos. ‘1 to 2016, red. 1909 100 100 —102 100 —102 sid he dl 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . saa 10 7— 7% 7— 7% 74 74 
19,900 |*Electricity Supply Co. of Nos. 101 to 20,000 .. 5 43— 5} 43— 5} one 
70,000 | Elmore’s Patent Mie 7 2 iting, Limited. Nos. 1 to 70,000 2 3i— 44. 34— 4 5 4} 
67,385 | Elmore’s Wire td., Nos. 1 to 67,385, issued at 1 p.m., all pd. 2 14— 2 14— 2 2 ail 
000 | Fowler-Waring Cables, Nos. 301 to 20,300 … (£4 only _ 5 21— 34 - = 34 AE 
180,227 | Globe Telegraph and Trust, 10 . 9 9 8? 
80,042 |. do. .C. - Preference eve = ame 10 144— 14? 144— 144 148 144 
50, re: Doe 10 16 — 164 16 — 164 163 otis 
15, 5. P. c. De Gar a of 1881) 100 101 —104 101 —104 on sé 
Do. issue of 1883 100 104 —107 104 —107 105 à 
9,3847| Greenwood and Batley, td., , Nos. 4667 to 14,000 SE 10 104— 114 104— 114 sina di 
5,334/ Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 on was 
41,800 NS “RS Gutta ‘Percha and Te ph Works, Limited 10 1 ; 184— 194 18% sie 
,000/ do. 44 p.c., Deb., 1896  … … 100 100 —102 100 —102 
17,000 dote Telegraph, Limited 25 35 — 37 35 — oan à 
11,334 | International Okonite, td. , Ordinary Nos. 22,667 to 34,000 :: 10 9— 10 94— 10 ds dis 
11,334 Do. do. Preference Nos. 5,667 to 17,000 10 94— 10 94— 10 ee RE 
| London Platino-Brazilian Telegraph, 10 6 — 7 6— 7 
100,000/ Do. do. do. 6f.c. Debentures... 106 —109 107 —110 
43,900 *Metropolitan Electric Supply, Ltd. Nos. 6,101 to 50,000 ar pen | 10 7i— 8 74— 8 744 a 
438,984 | National Telephone, Limited, Nos. 1. to 438,984 5 48 44— 43 475 
15,000 Do. 6 p. c. Cum., 1st Preference... 10 12 — 124 12 — 124 . ane 
15,000 Do. 6. p. c. Cum. 2nd Preference (£8 only paid) 10 9?— 104 9$— 10} 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. er À paid 1 2 s— #? 0 
| South of Er ‘Limited, Ordi Nos. 1 to 2 | 
uth of Eng elep one, nary Nos. 000, 
209,750 { 2,501 to 3,500, 93,251 to 300,000 1 Pe... J F1 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 21— 3 2 3 aN nae 
3,381 | Submarine Cables Trust Cert. 108 —112 110 —114 112 ial 
78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 44— 5 5 4 
360 | Telegraph Construction and Maintenance, Limited 12 no 43 — 45 int sh 
150,000/ do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 ot ‘ 
000 | United River Plate Telephone, Limited 5 3 — 4 3 — 4 ‘es x 
146,128/ Do. do. 5 p. c. Debenture Stock | Stock 90 — 95 90 — 95 aus 
,200/ Do. do. No c. Debs., Nos. 1 to 1,000 100 à 
15,609 | West Telegraph, Lin Lie, os. 7,501 to ae 10 8k — 94 8 — 9 xd) … 
290,900/ 5 p. c. ‘Debentures 100 98 —101 98 —101 mer 
30,000 | West Coast of America Telegraph Limited ... 10 2— 4 2— 4 ae oe 
150,000/ do. . c. Debs., repayable 1902 100 100 —105 97 —102 xd|.... sé 
64,174 | Western and Brazilian Telegraph, Livnited 15 103— 117 103— 11} 1144 | 10) 
27,873 5 p. c. Cum. Preferred 74 6}— 6? 6i— 67 6H 6§ 
27,873 Do. do. de 5 p. c. Deferred 74 44— 5 44— 5 a a 
200,000/ Do. do. do. 6p.c. Debentures “ A,” 1910 ... 100 103 —106 103 —106 sas on 
250,000 Do. 6p. c. Mort. Debs., series “ B ” of ’80, red. Feb., 1910 100 103 —106 103 —106 lon sod 
88,321 | West India nama — 10 2i— 34 23— 3 2% oak 
34,563 Do. br 6 p. c. 1st Preference 10 11}— 117? 11;— 117? 114 11#4 
4,669 Do. 4 alone c. 2nd Preference  … 10 10i— 114 11 — 12 a a 
$1,336,000 | Western Union of Us. Tel. T p. c. Ist Mo ts Bonds | $1,000 120 —125 120 —125 ie se 
175,100/ do. c. Sterling Bonds .. 100 99 —103 99 —103 
42,853 { Westminster Electric Supp y Corporation, Ord., Nos. ‘101 KT } 3 2— 28 %— 3 23 a 
? 
* Subject to Founders’ Shares, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 74—78—Elmore C ne hp ter Priorities, 7—74.—Elmore’s French 
Patent Copper Depositing shares of £2 (issued at 10s. premium, £1 10s. paid, including premium), 23—2§.—House to House Company 
‘= paid 43—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 18—14 —Manchester Edison and Swan Company, 4 
£1 paid) 11s.—13s.—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 14—24.—Preference, 48—4§. 
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ELECTRICAL REVIEW. 


THE COMMERCIAL PROSPECTS OF THE 
(CITY AND SOUTH LONDON RAILWAY. 


-By A. WILLBOND. 


THE question jias- to whether or not the above undertaking 
will prove a commercial success is a point of considerable 
interest, not only to the shareholders of the company and to 
electrical engineers, but also to the general public, whose 
hopes of securing the extension of railway accommodation 
which London so urgently needs, depend to a large extent 


upon the success or failure of the City and South London 


Railway. It will be remembered that the railway is about 
3} miles long, that about £760,000 have been sunk in the 
undertaking, and that of this sum the cost of construction 
has amounted in round figures to nearly £220,000 per mile. 

Assuming that the ratio of working expenses to gross re- 
ceipts will in the above case amount to 50 per cent. as on 
wines steam railways, the City and South London Rail- 
way Company will have to earn a total of £76,000, or, say, 
£23,400 per mile per annum, in order to pay a dividend of 
5 per cent. on the £760,000. This sum of £23,400 per 
at = per annum seems very large, being about five times the 
earnings per mile of the English raflways taken as a whole. 
It will, however, perhaps be interesting to give the approximate 
receipts per mile per annum on those railways upon which 
the traffic is the heaviest, and which figures are shown in the 
following. table :— 


Receipts per mile 
[per annum. 
Manchester, Sheffield, and Lincolnshire ... £7,000 
Lancashire and Yorkshire ... iv Li 8,000 
Metropolitan ... ove eve so 18,000 
District rer set 21,000 
Mersey ... des tine 14,000 
North London . 40,000 


It will be seen that the gross receipts per mile of the 
metropolitan railways are considerably greater than those of 
other lines. Both the Metropolitan and the Metropolitan 
District Railways serve routes—with the exception of a few 
comparatively profitless suburban lines—equally as crowded 
with passenger traffic as is the high road from Clapham, or, 
rather, from the Swan at Stockwell to the City ; whilst the 
North London Railway is as crowded with goods trains 
during the night as it is with passenger trains during the 
day. The City and South London Railway will, however, 
have to depend entirely upon passenger traffic, which, to say 
the least, is much less remunerative than goods traffic. This 
being the case, and as the railway is new, it would be ex- 
tremely difficult to form an estimate of the probable earnings 
per mile per annum in any other way, than from the possible 
number of passengers which may be carried in a year. i 

It is expected that the City Railway will be in operation 
from 7 am. to 12.30 a.m., or 174 hours out of the 24 hours. 
Why the railway should be worked to such a late, or, rather, 
early an hour in the morning, cannot be imagined, since 
after, say, 9 p.m., the passenger traffic to and from the City 
to Stockwell is at present very inconsiderable, or, in other 
words, it is practically nil. If the City were the theatrical 
centre, as is the Strand district, and if other favourable con- 
ditions prevailed, there might be just cause for working trains 
late at night ; but no such cause at present exists, and night 
traffic can, therefore, except very few trains—say two or 
three per hour—are run, only be carried on at a dead loss. 
Consequently, it may be concluded that an estimate of the likely 
number of passengers which may be carried during 7 a.m. 

‘and 9 p.m., or 14 hours per day, should give what can only 
be regarded as the best results obtainable with a 5 minutes’ 
service of trains, as is now the case. 

Between the hours of 7 a.m. and 10 a.m., the trains from 
the Swan at Stockwell to the City, and between 5 p.m. and 
8 p.m. those from the City to Stockwell will doubtless carry 
nearly a full load of passengers (say, 75 per train per journey) ; 
this means 72 train loads of 75 passengers each — 5,400 
passengers. ‘This is, of course, in one direction. The return 
trains will probably convey, on an average, about 20 pas- 
sengers per train; there being, comparatively speaking, not 
much traffic available for the return trains during the hours 
This return pr will, therefore, possibly 

ai, ngers, or a total of 6,84 
during Bers, 6,840 passengers per day 
During the intervening seven hours—from 10 a.m. to 
P-m.—the number of trains running in both directions 


will be 168 ing, loads averaging about 20 pasSengers per 
train, or 3,360 in all. From 8 p.m. to 9 p.m. 20 passengers 
for each of the 24 trains—480 passengers—may be considered 
a very fair estimate. If, however, later traffic—that is, from 
9 p.m. to 12.30 a.m. be included, about 1,260 passengers may 
possibly be conveyed, or at the rate of 15 per train. The total 
per diem will therefore come out as follows ;— 


Number of 
day. 
From 7 to 10 a.m. and from 5 to 8 p.m. om eal 6,840 
» Spm.to9pm. ... … 480 
» 9 p.m to 12.30 a.m... 1,260 


Total per day eee coo se 11,940 


The above 11,940 passengers ma ibly be carried on 
313 out of the 365 days of the year, lasing the number up 
to 3,737,220. On the remaining 52 days (Sundays) about 
one-third—4,000—passengers may be conveyed per day, or 
208,000 for the 52 arr This will make a grand total 
of 3,945,220 passengers for the year. This number would 
yield, at a uniform fare of twopence per passenger, a gross 
revenue of about £32,877 per annum, or a little {over 
£10,100 per mile per annum. After deducting 50 per cent. 
of this sum for working expenses there remains nearl 
£16,439, which would allow of a dividend of about 24 per 
cent. per annum on the £760,000. 

It will be noticed that no calculation has been made for-the 
fact that some passengers will alight from, whilst others will 
enter, the trains at intermediate stations. The additional 
number of passengers thereby carried would for various reasons 
be so small as to render an estimate of them unn À 

The writer considers that from his knowledge of the route 
served by the railway, he has formed a fair estimate of the 
commercial prospects of the new undertaking for, say, the 
next three years, although the estimated dividend of 24 per 
cent. per annum may be regarded by some as being too 
favourable. It must, of course, be remembered that the 
route traversed by the railway is already well served by 
several lines of omnibuses, and by a service of tramcars 
nearly throughout the length of the line, that many people 
object to travel in underground trains, and that in summer 
time preference will be given to surface vehicles when time 
is not the first consideration. When the extension of the 
railway to Clapham—about one mile further—is carried out, 
and as traffic requirements gradually increase, there is every 
possibility of the railway securing a proportionately larger 
increase of passenger traffic. 

Time only will show whether the railway will carry more 
passengers than stated above, but it is very doubtful whether 
it will do so for the next few years, even if it carries as 
many. It would, of course be entirely out of place to depre- 
ciate this, the first “real electric railway” in the world, 
owing to the possibility of its not proving very remunerative 
to the shareholders for some years. Many steam railways 
have been worked for years without yielding any return, and 
there seems little doubt that in future years, when passenger 
requirements greatly increase, the City and South London 
Railway will be a successful commercial undertaking, to 
which the shareholders will be able to point with pride. 

In conclusion, it will be interesting to note that eight 
trains will be able to maintain a five minutes’ service in both 
directions. Each train will run a distance of 10 miles per 
hour, or 1,400 miles per day for the eight trains, and the 
mileage for a year will, with continuous operation through- 
out the 174 hours daily, amount to 511,000 miles. At a 
contract price of 3}d. per mile, the mileage of 511,000 will 
yield the contractors £7,452 1s. 8d. | 

[The value of Mr. Willbond’s figures depends very much 
upon the truth of the assumption that the ratio of working 
expenses to gross receipts is 50 per cent. For our own part 
we think that he is wrong, and that by the use of large 
stationary engines in the place of steam locomotives to each 
train, the total abolition of booking office expenses, and 
several other economical features introduced by the City and 
South London Railway Company, the above figures will re- 
quire considerable modification. If Mr. Willbond could find 
out how much of the 50 per cent. on other railways is taken 
up in motive power expenses only, he could then, perhaps, 
knowing that Messrs. Mather & Platt have contracted to run 


the electric line for 34d. = train mile, arrive at a less doubt- . 


ful result.—Eps. ELEC. Rev. 
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PROGRESS OF THE ELECTRICAL 
INDUSTRIES. 


THE following reports supplied to us by the various firms 
and companies will show, to a certain extent, the progress 
made during the past year. | 


J. D. F. ANDREWS &. Cu. 


Messrs. Andrews have been devoting great attention to the 
extension of Andrews’s system of concentric wiring which they 
have made their speciality, and we are pleased to be able to 
report that they have made most satisfactory progress ; besides 
their own contracts with this system they have received 
orders from several electrical firms, who have recognised the 
advantages of the system. They have made preparations for 
the manufacture of a new armoured wire, and they have 
taken additional premises in Westminster for manufacturing 
their various specialities. | 

They are also about to introduce into the market a new 
insulating stone as a substitute for slate for base boards of 
switches, &c.; we are told it is much cheaper and is easily 
cut and worked, but just as strong and hard. 

This firm a few months ago purchased the business. of 
White, Romanze & Co., and have continued the manufacture 
of oy type writing instruments, arc lamps, meters, 
and other instruments. In their engineering department 
Messrs. J. D. F. Andrews & Co. carry out contracts in 
mechanical ventilation with the system known as the D. C. 
Green, of which they are proprietors, and they also supply 
high speed and other engines for electric lighting, traction, 
and power. 


THE Brush ELECTRICAL ENGINEERING COMPANY, 
LIMITED. 


As this company develops its business and extends its 
operations, it becomes more and more difficult to condense in 
a short statement a record of its year’s work. | 

It would be futile to attempt to specify the many contracts 
it has carried out, its present volume of business being nearly 
four times what it was four years ago, and embraces prac- 
tically every department of electrical engineering. 

One of the principal features of the year’s work has been 
the carrying out of extensions consequent upon the amalga- 
mations last year with the Nes Don and Car Works 
and the Australasian Electric Light Company. | 

At the Falcon Works, Loughborough, considerable exten- 
sions have been completed, new foundries, fitting, and erect- 
ing shops having been started last summer. By means of 
these extensions, the company is now enabled to manufacture 


engines for electric lighting and boilers. It now also makes : 


all its own dynamo castings. 

The car shops are very extensive, and the company has 
carried out important contracts for the supply of tramcars 
and omnibuses. It is making all the new omnibuses for the 
Road Car Company. 

The manufacture of vertical engines for electric lighting 
has added an important department to thé company’s 
business. 

The amalgamation with the Australasion Company has 
necessitated the opening of a. branch office at Sydney in 
charge of Captain Rowan. 

The business on the Continent is also extending largely, 
and a new factory is being built at Vienna. 

The my ay as struck out in a new direction by open- 
ing shops for the sale of fittings, and for the transaction of 
retail business generally. One of these shops has been 
opened at 300, Regent Street, and another in a very pro- 
minent position at 53, Queen Victoria Street, opposite the 
Mansion House station. 

Among the more important contracts concluded during 
the year may be mentioned the City lighting agreements with 
the Commissioners of Sewers. In May last the Brush Com- 
pany obtained the contracts for the whole of the public 
lighting in the central division of the City, together with a 
concession for private lighting, ; and quite lately the com- 


pany has received a similar contract for the western division.’ 


he protracted negotiations with the City Commissioners 
which the Brush Company has persevered in during the past 
nine or ten years have thus at last been concluded. 


The city of London is the only instance we know of in 
this country where a concession has been given for private 
lighting, amounting to a monopoly coupled with a contract 
for the lighting the whole of the public thoroughfares in the 


‘ district, and as the execution of these contracts 6 


implies a ve 


considerable amount of work, the B 
Company may 


congratulated upon its future prospects. 


City AND SOUTH LONDON RaAILWaAY. 


We hear that to date the working of this railway has been 
most successful, the only difficulty encountered being the 
absolute impossibility of carrying the number of passengers 
desiring to travel. great has been the rush, that at times 
the booking of passengers has been stopped, in order to clear 
the “se ie of waiting people. There has only been one 
hitch due to electrical cause, and that merely the slipping 
out of a connection. It must, however, be borne in mind 
that the working powers have been strained to the utmost, 
trains frequently running with many passengers standing ; 
and with free fights for seats, &c. For a few weeks traffic will 
be stopped on Sundays and early on week nights, to give 
time for a thorough examination of the system. 


Davis AND TIMMINS, LIMITED. : 


This company has during the past year been exceedingly 
busy in all branches of its manufactures, and has, in 
order to meet the requirements of its customers, been 


obliged to nearly double its plant of machinery. It has 
taken additional extensive premises at 4A, York Road, 
King’s Cross, which are fitted up with its patent auto- 


matic machinery, and it is thus enabled not only to ensure 
great accuracy of work but also prompt execution of orders. 
The head office of the company, however, as before, remains 
at 24, Charles Street, Hatton Garden, at which place the 
Company has made considerable additions to its machinery. Its 
stock of fittings, screws, &c., has (in view of the increasing 
demand for these goods) been greatly augmented. The 
British Association thread, which is made a speciality, has 
had so great a demand that occasionally the stock has run 
out. This difficulty, with the present increased facilities 
of turning out work, has now been overcome, and at Charles 
Street there is kept a very large assortment of British Asso- 
ciation screws, both in iron and brass. From the demand 
for these it is evident that the standard thread is coming 
more and ‘more into daily use, and no doubt the efforts of 
Messrs. Davis and Timmins, Limited, have largely assisted 
its introduction in the trade. 

At the late Edinburgh Exhibition a gold medal was 
awarded to this firm for excellency of its manufactures, as 
also for its standard gauges of the British Association 
threads. : 

It is probable that the progress in the electrical trades 
during the past year may have caused an increasing demand 
for the class of work manufactured by Messrs. Davis and 
Timmins, yet at the same time it must not be lost sight of 
that the Company does a very large business with manu- 
facturers totally unconnected with the electrical world. 


MEssRs. DRAKE AND GORHAM. 


This firm has added considerably to the already long list of 
completed installations which have been successfully erected 
in London and the country. The results show that the 
spread of central stations has not materially affected the 
demand for installations worked by separate plants ; in fact, 
the firm is strongly of opinion that for any installation of 
more than about 200 lights it is considerably cheaper to 
manufacture the current on the premises. This question was 
debated very thoroughly in connection with the large instal- 
lation at the New Scotland Yard, where the firm is just 
finishing a plant to supply 1,500 lights of 16 C.P. 

Amongst the more important installations executed during 
the year, we may mention the lighting of Madame Tussaud's 
Exhibition, equivalent to some 400 16-C.P. incandescent, and 
a number of arc lamps ; the lighting of Caundon Court, for G. 
Singer, Esq. ; Buscat Park, for Alexander Henderson, ‘Esq. ; 
Adderley Hall, for R. Corbett, Esq. ; supply of apparatus for 
Board of Trade Laboratory; Kippington Park, for W. 
Hemmant, Esq. ; Woodlands, for F. F. Back, Esq. ; Clatford 
Mills, for J. C. Forster, Esq. ; Java Lodge, for Charles Gill, 
Esq.; Rhinefield, for Lieut. Munro, by means of 300 lights ; 
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The Lodge, for H. De La Rue, Esq.; Leonardslee, for Sir 
E. G. Lader, Bart. ; offices of the Union Discount Company ; 
Metallurgical Laboratory, King’s College ; offices of Messrs. 
Hornsby and Sons ; Moor Court, for A. 8. Bolton, Esq. ; 17, 
Grosvenor Place, for A. Wilson, Esq.; completion of 
Alnwick Castle, for the Duke of Northumberland. In addi- 
tion to the above, the electrical plant has been supplied to 
the War Office, for an electric locomotive ; and work has 
been done for R. Whitehead, Esq. 

A large number of houses have been wired for central 
station supply, amongst which we may mention : Lord Reay, 
Sir Augustus Adderley, General Keatinge, and many others. 

The firm has been engaged in developing a modified 
Planté cell, which has now been placed on the market, and 
the results obtained are stated to be very satisfactory. 


ELECTRICAL ACCESSORIES COMPANY, LIMITED. 


This company has been engaged in the arduous task of 
establishing a reputation and completing its standard 
patterns of switches, fuses, &c., in which it is already doing 
a brisk trade. | 

The orders received have considerably exceeded the manu- 
facturing output of the works, and it is intended shortly to 
issue fresh capital, and move into larger premises. 


Messrs. J. H. HOLMES AND Co. 
This firm has been extremely busy throughout the year, 


the output in dynamos being about double that of any — 


revious year. They have sold, during that period, 152 
ynamos, having an average output at usual s of 18,000 
watts each, or equal to maintaining say 45,000 glow lamps 


of 16 C.P. The demand for these machiues has increased so 


rapidly that although the works have been doubled in size 
during the year, the firm has been obliged to decline some 
urgent orders. Messrs. J. H. Holmes and Co. have, in 
addition to supplying other electrical engineers with 
dynamos, completed 66 installations of electric light in mills, 
factories, residences, steamships, &c. | 


THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING Company, LIMITED. 


The secretary informs us that this company has, during 
the year, laid about four miles of new mains, making a total 
length of 104 miles. The number of lamps has been in- 
creased from 11,300 to over 25,000 supplied to nearly 300 


consumers. The plant has been increased to meet the extra 
demand. 


PATERSON AND COOPER. 


During the whole of the year Messrs. Paterson & Cooper 
have been busy, and have carried out a large number of ship 
lighting installations. Amongst the vessels lighted have 
been the Peruvian, Brazilian, and Parisian, belonging to 
the Allan line ; the City of Vienna, City of Venice, City of 
Perth and Cityof Dundee, for the City line ; and the Arranmore 
and Tuskar for the Clyde Shipping Company. They have 
now in hand the lighting of the St. Nicholas and the St. 
Sunniva, the America, and four new boats for the Man- 
chester, Sheffield and Lincolnshire Railway Company. 

By far the greater part of the manufactures are purchased 
by contractors who erect plant themselves, or by shippers 
who forward them to distant parts. In all manufacturing 
departments the business has been brisk. A greater number 
of dynamos has been turned out than in any previous year, 
and the sizes have all round averaged larger. Especially 
noticeable is the increased demand for direct driven com- 
binations, Chandler, Westinghouse, Tower«and other special 
types of engines being freely employed for coupling to the 
dynamos in addition to those of the ordinary inverted open- 
fronted class. In the instrument and fittings department 
trade has also been good, a new alternating current arc 
aay Ame been designed, which gives great satisfaction in 

ng. 

Amongst the installations which have been carried out 
during the year are the lighting of Messrs. Symington’s 
Stay Factory at Market Harboro’, and the depot of the Tank 
Storage Company at Purfleet. They have also completely 
fitted an installation at Balnagown Castle, Ross-shire, the 


residence of Sir Chas. Ross, Bart.; Arthur’s Club and the 
White Hart Hotel at Windsor, the current being furnished 
by suppl companies. They have in hand the lighting of 

essrs. Lipton’s shops in London, Dublin and Birmingham, 
and are at the moment at work on an installation of arc and 
incandescence lamps at the works of the Lancaster Waggon 
Company. The prospects for the new year are very en- 
couraging. 


PRIESTMAN BROTHERS. 


Messrs. Priestman state that during the year which is closing 
they have been exceedingly well employed, and amongst the 
mr | oil engines put in for electric lighting are those sup- 
e to Messrs. Verity & Sons; Messrs. Woodhouse and 

wson; F. M. Newton, Esq.; Messrs. E. Scott & Co. ; 
Messrs. Lea, Sons & Co.; and other electrical’ engineers. 
They have also supplied numbers of engines to firms and 
private individuals—amongst these we may mention the — 
names of Captain Morgan, Buckingham; Baron Barreto, 
Brandon. Park ; G. Jarmay, Esq., Hertford ; Messrs. Blair 
and Co., Stockton-on-Tees; B. R. Beale, Esq., Twyford. 
These engines are found admirably adapted for this kind of 


“work, as they require very little attention when running ; 


they govern exceedingly well ; and as they use the ordinary 
mineral lamp oil they are perfectly safe. 


Messrs. J. E. SPAGNOLETTI AND CROOKES. 


This firm states that, although trade has been very good, 
a better year is anticipated. A large business has been done, 
consisting of the manufacture of railway telegraph and block 
instruments, and general railway appliances, together with 
many sets of Mr. C. E. Spagnoletti’s patent electric locking 
block apparatus, and they claim that, by the use of this system, 
railway accidents can be avoided, excepting, of course, through 
any mechanical failure, or breakdown of the train. This 
system has been employed on the Metropolitan, Great Western, 
and other railways, and has recently Les fitted up on the 
City and South Do Electrical Railway, so that people 
may travel on this line with the knowledge that the greatest 
precaution has been taken for their safety. On this line they 
secured the contract for the whole of the telegraph arrange- 
ments, both block and speaking, and have had the greatest 
success with the work. They are contractors to many of the 
English and Colonial Railways, who are very particular in 
their requirements for reliable work. A great number of 
the Penny Automatic Reading Lamps have been made, and 
the necessary appendages which were fixed under the direc- 
tion of Mr. Tourtel, the inventor, in carriages on the District 
Railway, where they have realised a greater’ profit than the 
most sanguine expectations suggested. 

Looking through the day-book of the last year, it is 
found that a cmidaiiile amount of work has been done for 
the trade in railway instruments, fire alarms, &c. 

Considerable attention has been given to this latter work ; 
as a rule, people are somewhat slow to adopt these safety 
appliances until they have suffered the inconvenience and 
danger, occasioned by the want of them, and this firm have 
before them many instances of the'services rendered by. fire 
alarms which have been fitted. | 

When the Notting Hill Electric Lighting Company applied 
for their provisional order, the firm was appointed engineers 
to the company, and the work is now rapidly progressing, 
many of the mains in the district having been completed, 
and the first central station is so advanced, that it is expected 
current will be supplied early this year. Many thousands of 
battery cells have been made in the factory during the past 
year, and this trade seems to be a very increasing one. À 
fair share of ship lighting plant, measuring and test instru- 
ments for cable work, has been made. 


SWINBURNE & Co. 


This firm finds business in transformers has not been so 
brisk during the last few months as it was a little earlier in 
the year. They merely supply contractors with trans- 
formers, and have sent several to various central stations ; 
they have also had orders from France, Austria and 
America, and think there is every par ei of developing a 
large business in the States as well on the continent. 
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_ Mr. A. A. CAMPBELL SWINTON. 

During the past year Mr. A. A. Campbell Swinton has 
completed electric light installations at Hatchlands for Stuart 
Rendel, Esq., M.P., with 160 lights; and at Bingfield Park, 
for W. R. Cookson, Esq., with 240 lights ; and also smaller 


_installations for Messrs. James Green and Nephew, Queen 


Victoria Street ; Charles Balfour, Esq. ; Earl Cairns ; Captain 
F. Cookson ; W. P. Consett, Esq. and others. 

During the same period the electric lighting of New Scot- 
land Yard with some 1,250 lamps and plant of about 160 H.P. 


bas arrived at an advanced stage, under Mr. Swinton’s super- 


vision as electrical engineer to the Metropolitan Police, and 
though this large installation is not yet completed, a con- 
siderable portion of the building is already lighted every 


evening. 


Mr. Swinton is very full of work for the New Year, and 
has recently found it necessary to extend his offices at 66, 
Victoria Street, in order to find room for the increase of his 
staff required by the rapid growth of his business in all its 
branches. | 


EDISON AND THE TELEGRAPHIC 
“OLD STAGER.” 


JUST as we are on the point of tendering our hearty wishes 
for the New Year:to those engaged both at home and abroad, 
in the profession of telegraphy, we hear that the Bostonian 
ex-telegrapher, known to not a few ag 7 on this side of the 
Atlantic by the name of Thomas Alva Edison, has discovered 
that the genus OT L clerk, telegraphist, or telegrapher, 
especially the “Old tager,” is a creature of hardened 
iniquity, a barrier to telegraphic advancement, and a clog to 
electrical science generally. | 

In fact, to use seasonable and pantomimic language, he is 
an Imp from the region of Infernal Darkness clinging meta- 
phorically to the dazzling drapery of the Good Fairy Electra 
retarding her graceful movements and frustrating her magical 


_beneficence. In short, Edison thinks that the telegraph 


clerk of to-day is entirely the enemy of telegraphic progress. 

We are inclined to regard this as a specimen of the 
Transatlantic jokes which take us by happy surprise occa- 
sionally, but of course we are not quite aware how the 
legion of telegraph operators, scientific and: operative, will 
look upon the candid utterances of the gentleman posing, 
apparently, as the oracle of the American Electrical Temple 
of Delphi. We can scarcely bring ourselves to consider such 
remarks as being seriously meant. Possibly the frankness of 
the oracle was a hint to the ubiquitous interviewer that he 
had: lingered in the sacred presence long enough, and as the 
remark was made at the end of the interview, the hint seems 
to have been taken. 7 

However, upon due consideration, though with a respectful 
and proper diffidence, we venture, notwithstanding the 
Edisonian decree, to extend our seasonable good wishes to 
those interested, as we feel that no one will laugh more 
heartily at the insinuation than telegraph operators them- 
selves—as they, of all people, must go with the times. 

At all events, we must affirm, in conclusion, that the sub- 
ject properly handled, staged, and dressed by those catering 
at this season of the year for the amusement of the public, 
might have made a highly exciting, strikingly original, and, 


“ scientifically speaking, very instructive pantomime. 


The transformation scene allegorical, for instance, of the 
change from the “ Dismal Den of the Old Stager to the 
Celestial Abode of the Future Telegrapher,” could be invested 
novel and, judging by Edison’s remarks, even “ startling 
effects.” 


RESEARCHES ON SECONDARY BATTERIES. 


SoME time ago F. Streintz, in conjunction with Aulinger, 


advanced the theory that in the secondary cell, the seat of the. 


decrease of the electromotive force, is to be found in the 
# hydrogen ” plate. This theory was propounded in the 


Annalen der Physik und Chemie (vide series (2) vol. xxvii, 
p. 178.) | 

Shortly after the announcement of this theory, F. Streintz 
succeeded in showing that the hydrogen plate is the seat of 


the decrease of electromotive force. This was proved by § 


the results of some experiments on the charging and dis- 
charging of secondary cells., for during the discharge the 
potential of the positive plate remains practically constant, 
and of a value to which that of the negative plate gradually 
approximates. 

n cells that contain only one positive plate associated 
with two negative plates each of the latter may be dis- 
charged, and the potential brought to that of the positive 
plate, while the latter remains practically unaltered. In fact, 
the durability of the positive plate compared with that of the 
negative plate is very great. | 

This work was described at length in the Annalen der 
Physik und Chemie, series 2, vol. xxxviii., p. 344. 

Streintz has recently been pushing his investigation further 
in this direction, and in conjunction with G. Neumann has 
succeeded in throwing more light upon the theory of the 
secondary cell. 

As we have seen, Streintz has already demonstrated the 
electromotive behaviour of the plates of a secondary cell on 
charging and discharging. The new investigation was 
undertaken with a view to fixing the chemical relations which 
take place at the same time. ee 

For ee the difference of potential exhibited by 
various lead compounds with respect to an amalgamated 
plate has been investigated. . 

The compound to be examined was packed tightly into 
two strong glass cylinders, one being provided with a bright 
lead electrode, whilst the other was furnished with an elec- 
trode of platinum. | 

The zinc plate was immersed in dilute sulphuric acid, and 
the connection with the lead compound under examination 
was effected by means of a woollen thread moistened with 
the acid. 

In order to study the variations in the potential, a sensitive 


quadrant electrometer was employed ; the zinc plate was con- | 


nected up with one pair of quadrants, and the lead or plati- 
num electrode with the other 


The readings were taken till the same result was obtained § 


with the lead electrode, as when the platinum electrode was 
connected with the electrometer. When this step was reached, 
it was then concluded that the connection was metallic. 
When it was otherwise, it was assumed: to be electrolytic. 
The lead compounds which were investigated in this way 

by Streintz and Neumann, were the following :— 

Lead sub-oxide or plumbous oxide .... Pb, O 

Lead protoxide or plumbie  ,, ... ‘PhO . 

Red lead or minium ve … Pb, O, 

lead peroxide or pure oxide … PhO 

Lead hydroxide (1) ... FD (OH), (2) 


” (2) 
Lead sulphate Pb SO, 


In the above list the queries are used to indicate that 
authorities differ regarding the composition of the hydroxide 
or hydrate of lead. | 


Of all these substances, the only one that really showed = 
metallic conduction was the peroxide of lead, and, in general, & 


the difference of potential against zinc increased in the case 
of the oxides à à hydroxides according to the quantity of 
oxygen in their composition. 

he following conclusions are deduced from these and the 
previous investigations. 

1. The phenomena in a secondary cell are sufficiently ex- 
plained by the behaviour of metallic lead, its sulphate and 
its peroxide, together with the gaseous ions, hydrogen and 
oxygen. 


2. When a secondary cell is discharged, the metallic sur- à 


face of the negative plate is converted into sulphate of lead, 
which partly passes into peroxide of lead. On the other 
hand, the peroxide on the surface of the positive plate is 
superficially converted into sulphate of lead. 

3. When a secondary cell is charged, the sulphate of lead 
disappears from both negative and positive plates, and, 
finally, the positive plate consists entirely of pure peroxide of 
lead, whilst the negative plate consists entirely of lead and 
absorbed hydrogen. a 


PbO (OH), (?) À 
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_ Jt may be noticed that the latter part of statement three was, 


in a measure, suggested by a previous observation of Streintz, 


namely, that lead possesses in a marked degree the power of 
occluding hydrogen, the occlusion being ge wail similar in 
character to that observed in palladium. 

the study of the effect of current density upon potentia 
differences. 
“FA full account of this research by Streintz and Neumann 


may be read in the Annalen der Physik und Chemie, - 


me [2], vol. xli., p. 97. And as bearing upon the same 
subject, we may recommend our readers to study in this con- 


nection the researches of Frankland on the chemistry of 


storage batteries, of which we gave some account in our issue 
for August 23rd, 1890. 3 


NEW PATENTS—1890. 


20,005. “Improvements in vulcanisers.” J. H. GARTRELL and 
F. KNOEFERL. ted December 8th. (Complete.) 


20,006. ‘“ Protective and insulating boxes for subterraneous tele- 
graph conduits.” C. Hvrrser. (Communicated by Paradies, 
Germany.) Dated December 8th. 

‘20,019. ‘“ Improvements in circuits for electric railways.” F. W. 
SaBotp. Dated December 9th. (Complete.) | 

20,043. ‘“ A combination of telephones and mechanical signals.” 
G. L. AnpErs and C.H. Exxior. Dated December 9th. 

20,053. ‘“ Improvements in and relating’to electric signals for 
engines.” P. JENSEN. (Communicated by H. G. Underwood, 
United States.) Dated December 9th. 7 

20,062. “An improved perforator for automatic telegraphy.” 
S. D. Wiczrams. Dated December 9th. | 

20,063. “ Improved apparatus connected with column printing 
and otherwise.” S. D. Wirzrams. Dated December 

20,088. “ Improvements in the method of driving certain types 
of percussive rock drills and other tools by electric power.” L. B. 
ATKINSON. Dated December 9th. | 

20,094. “ ee vements in electric traction increasing system for 
railways.” M. W. Dewey. Dated December 9th. (Complete)  . 

-20,099. “ Improvements in telephone exchange apparatus.” J. 
E. Kinassury. (Communicated by The Western Electric Company, 
United States.) Dated December 9th (Complete.) 

20,100. “Improved means for controlling the supply of electric 
current to electric mains from a dynamo or dynamos. P. W. 
WicLans. Dated December 9th. 

20,102. An improvement in dynamo-electric and electro-dynamic 
machines.” A. S. BAXENDALE. Dated December 9th. 

20,111. “ pu in apparatus for use in the electrolytic 
decomposition of metallic salts.” H. H. LAKE. (Communicated by 
I. L. Roberts and T. H. McGraw, United States.) Dated December 
9th. (Complete.) 

_ 20,134. “Improvements in suspenders for suspending electric 
light and other cables from a carrying wire.” W. P. J. Fawcus and 
E. W. Cowan. Dated December 10th. (Complete.) 

20,146. “An improved electric lamp.” G. S. . Dated 

20,175. “ Improvements in electric meters.” A. . 

ce Pp ne c meters FRAGER. Dated 

20,204. “ Improvements in billiard table electric light and other 
like reflector shades.” J. AsHcrorr. Dated December 10th. 

20,289. “ Improvements in and relating to the manufacture of in- 
sulating compositions for electrieal uses.” T. D. BorromE. Dated 
December 12th. (Complete.) 

“oe “Improvements in junctions for electric conductors.” 

- SUTHERLAND and A. J. McGzocu. Dated December 12th. 


20,306. “Improvements in phonographs or speaking machines.” 
E. Oxrey. Dated December 12th. (Complete.) , 


20,307. ‘“ Improvements in electrical switches.” ©. G. DAHLGREN 


‘and J. H. Svensson. Dated December 12th. (Complete.) 


use ‘“ Improvements in the lighting of tables and the like by 
electricity.” O. H. Srovezr. Dated December 12th. 
: 20,329. “ Improvements in and relating to transformers for elec- 
7 ep A. B. Woakes. Dated December 12th. 

332. “ A combined arrangement of switches and gearing for 
ne any number of dynamos and engines from one or frond 
a positions.” §S. HARGREAVES and R. J. Borr. Dated December 


20,360. “Improvements in electri " 
Dated Be in e c meters. S. L. TOMKINS. 


20,372. “Improvements in electrical swi ia 
Dated T ae ae e switches.” C. H. CATHCART. 


20,379. “ Improved underground electric conduit.” J. P. BAYLY 
(Communicated by C. E. Loth, United States.) Dated December 


20,389, « Improved 8 : ” | 
L ynchroniser for clocks.” J. P. Bayzy. 
(Communicated by A. Gipperich, United States.) Dated December 


his was shown by 


. teries.” H. H. Lake 


20,424. .“ Improvement in alternating current motors.” M. von 


Dotrtvo-DoBROWOLSKY aud the COMPANY ALLGEMEINE ELEKTRICITATS - 


GESELLSCHAFT. Dated December 15th. (Complete.) 


20,425. ‘“ Improvements in the regulation of the speed and power 


of alternating current motors.” M: von Dozrvo-DoBROWOLSEY and 
the Company ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. 
December 15th. (Complete.) | 


20,498. “ Improvements in connectors. applicable to joining elec- . 
urp ose”. J 


trical or other wires,. or for any . . P. Barty. 

(Communicated by R. T. Moore, Ceylon.) ted December 16th. 
20,538. ‘“ Improvements in or relating to electric lamps.” - A. J. 

a À (Communicated by,D. Tommasi, ) Dated Decem- 


20,540. ‘“ Improvements in welding metals electrically.” W.P. 


THompson. (Communicated by C. L. Coffin, United States.) Dated 

20,571. ‘“ Improvements in the arrangement and ra the 
mechanism of an electrically-controlled arc lamp.” A. McDona.p, 
J. P. McDonaxp, J. C. and J. McDonatp. Dated December 17th. 

20,591. “The life protector pneumatic and telephonic fog 
signalling a Hancock and J. H. Humpnurizs. Da 
December 1% à 

20,612. ‘“ Improvements in socket holders for incandescent elec- 
tric lamps.” W. Wurre. Dated December 17th. (Complete.) 

20,632. “ rovements relating to the manufacture and i 
of metallic still by electro-deposition, and to apparatus therefor.” 
S. O. Cowrer-CoLes. Dated December 17th. 

20,651. “ An improvement in electrical transformers.” Sir H. C. 
Mance. Dated December 18th. 

20,712. “Improvements in and relating to electric batteries.” 
E. Dated December 18th 


20,743. “ An automatic releasing and electrical resetting signal.” 


W. J. Farr. Dated December 19th. 


20,821. Apparatus for transferring electric car batteries.” F.G. 


Comina. Dated December 20th. [Date applied for under Patents 
Act, 1883, Sec. 103, May 21st, 1890, being date of application in 
United States.] (Complete.) 
20,830. ‘“ Improvements in and connected with electric ceiling 
— 4 in electric wall connectors.” H. Bayzey. Dated Decem- 
r 20th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


272. “Improvements in electro-magnetic dispatch a y 
R. Happan. (A communication from abroad by J. T. Wiliams of 
New York.) Dated January 7th. 8d.. Relates to certain details of 
mechanism. 3 claims. 


693. “Electric motors.” $S. C. C. Currix. Dated January 14th. 
8d. The object of the invention is to obtain a constant and even 
torsion, an equal distribution of forces at all periods of revolution, 
and avoid dead points. To this end the inventor employs multiple 
field poles, and causes the changes of polarity in the poles of the 
armature to pass from + to neutral and then to —, and vice versa. 5 
claims. 

1.050. ‘“ Improvements in dynamo-electric machines and electric 
motors.” C. Bozze. (Communicated from abroad by L. Gutmann.) 
Dated January 21st. 8d. Consists in an improved arrangement or 
construction of the armature and certain details of said arrangement, 
the invention being more particularly intended for dynamo-electric 
machines for the generation of alternating electric currents. 9 claims. 


1,094. “Improvements relating to secondary or storage bat- 
. (Communicated from abroad by T. Ewing, of 
New York.) Dated January 21st. 6d. Claims :—1. A secondary or 
storage battery electrode containing active material consisting of 
massicot. 2. A secondary or storage battery electrode comprising a 
support of lead or lead alloy, and an active material consisting of 
massicot applied to or packed in said support. 3. The method of 
treating storage battery electrodes by first applying active material 
to or packing said material in a support, and then slowly and 
gradually immersing said support in an electrolyte. 4. The method 
of treating storage battery electrodes by first applying active mate- 
rial in a dry, pulverulent state to or packing said material in, a sup- 
port, then gradually and slowly immersing said electrode in an 
electrolyte, and then charging said electrode in said electrolyte. 


1,106. ‘Improvements in conduits for electric conductors.” H. 
H. CARPENTER. , Dated January 21st. 6d. Relates to a method of 
distributing electrical energy, by utilising the — between the head, 
shank and base of traction railroad rails. 1 claim. 

2,199. ‘“ Improvements in cores and armatures for electro-magnets, 
solenoids, and the like.” §.C.C.Currm. Dated February 11th. 
4d. Consists firstly, in providing a core or armature of a compact 
mass of iron in granular form, such as iron chips, filings, or shavings, 
as hereinafter fully described. . Consists secondly, of a core or arma- 
ture formed by mixing or combining with iron filings, chips, or 
shavings, an insulating substance or material in a granular or liquid 
condition, and then causing the same, after being subjected to pres- 
sure and drying, to assume a compact mass; and consists thirdly, of 
a core or armature, formed by mixing or combining with iron filings 
chips, or shavings, an map oe, eae peur or material, as silicate of 
soda, in a granulated or finely 


ivided state or condition. 10 claims. . 
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- 2,464. : “ Improvements in electric light fittings.” C. M. Dorman 
and R.A. SurrH. Dated February 15th. 6d. Consists, partly, of 
forming the metallic terminals of the lamp-holder and ceiling plate 
with a projecting hook round which the wire conveying current can 
be twisted. The weight of the fitting is then borne by these hooks 
instead of by the terminal screws. 5 claims. 


2,621. “Improvements in electrically-driven fans.” H. G. WaTEt. 
Dated February 18th. 6d. Consists in applying the 


| 
driving at the centre of the fan, accommodating the electro-dynamic 


apparatus within a hollow boss. 1 claim. 


2,825. “Improvements in bases, covers, and fixings for electrical 
safety fuses, switches, and the like.” W. Wurtre. Dated February 
21st. 6d. Relates to means of making attachments and fixings to 
ceramic material. 2 claims. 


CORRESPONDENCE. 


Force, Energy, Power, &e. 


Your remarks in the current number of the REVIEW, in 
reference to “ A Treatise on Electro-Metallurgy,” emphasise 
the fact that a considerable number of persons have some- 
what hazy notions as to the interdependence of force, energy, 
power, and work. | 

As a simple method of graphically presenting the matter, 
I beg to hand you enclosed sketch, which possibly you may 
think worth publishing. | | 


Vf 


J = Force, = pressure or pull. 
d = Distance throughout (during movement along) which/ acts. 
t!= Unit time. 
tt = Total time = number of units. 
df= Energy (E) 
= Power (P) 
pt” = Work done (w). 


The Foot-Pound. 
December 29th, 1890. 


Improvements in Telephone Switchboards. 
I cannot claim to be an electrician, and it is with some 
reluctance that I reply to your correspondent who has been 
‘ An electrician all his life.” My admiration for electricians 


is, I think, largely due to my appreciation of the fact that, - 


unlike poets, they take a good deal of making. I shall not 
permit that admiration to abate in consequence of the phe- 
nomenal a age of one who happens to have been born 
and not made. Following are the replies to his questions :— 

1. The greatest “stretch” of the cords is 3 feet 6 inches 
from the heel of the plug to the point of exit from the shelf. 
The cords do not stretch more if there are a number of 
boards, nor stretch less if the board should be a solitary one, 
nor is their length affected by the presumption of 10 boards 
being in one line or in ten lines. 

2. In the event of 2,000 subscribers to the exchange at 
which these boards exist, the boards would, in all probability, 
be arranged somewhere else. Wherever they might be, their 
arrangement would largely depend upon circumstances. If 
any boards aggregated 30 feet, and the room were only 15 
feet long, the exchange manager would probably despair of 
getting them in one line, and might begin to seriously con- 
sider the qnestion of turning a corner or two: If a floar 
were fully occupied, he might find it necessary to take one 
above or beneath. “ An electrician, &c.,” will observe that 
the cords are not long enough to permit the plugs being 


part of this question. 
will enable me to answer the second part. | 
4, There is no law fixing the line of demarcation between 


multiple and non-multiple rank, but multiple rank is usuall 


attained when the exchange can no longer be worked wit 


speed and economy by non-multiple boards. In the article 


which began this discussion (October 24th), 400 was implied 
to be multiple rank. This is too low, unless an exchange: 
is expected to quickly grow; but judged by ordinary 
standards, an exchange of 1,000 subscribers has already 
attained multiple rank. ‘In what manner would the boards 
and connections be arranged for such?” If this refers to 
the multiple boards, I cannot spare the time, and you cannot 
spare the space required, to answer it. If it does not refer 
to the multiple boards, it is a riddle, and I must give it up. 

5. The name of the exchange is on the photograph. I 
am sorry that I omitted to consider the possibility of anyone 
interested failing to take advantage of my offer to show it. I 
send you the photograph again so that “ An electrician, &c.,” 
may inspect it at your office. In a previous letter | men- 
tioned names of exchanges, and recollected, too late, the im- 
propriety of doing so without consent. 

6. In his sixth question your correspondent has inverted 
the subject matters of discussion. The board, whose merits 
were submitted to public judgment, was the one of which 
an outline of the connections was, as he says, published (on 
October 24th). To assist public judgment, I pointed out 
certain inaccuracies, and continued certain comparisons. 
Unfortunately for the contention of “ An Electrician, &c.,” 
the outline of connections did not much help the formation 


of a true judgment of the merits as far as the working was 


concerned. Your correspondent, “ Z ” (October 31st), asked 
a very pertinent — on this point and did not receive 
a public reply. I have taken up too much of your space 
without any diagrams, and by their absence anyone having 
a knowledge of the subject will not have a ta and every- 
one else will have gained. 

There are some inaccuracies in the remainder of your cor- 
respondent’s letter which should be corrected if the letter 
could be regarded as a serious contribution to the discussion, 
but his questions produce the very strong impressions that 
his experience of telephone switchboards is limited to that 
gained at the inspection which he records, and that his 
knowledge does not extend to elementary first principles. 
He has certainly not attentively followed the discussion 
in your columns. His reference to patents is probably 
the attempt of an indiscreet and over-zealous friend to 
remove the discussion from the arena of public to that of 
private interest. I have already said all that is needed to 
show that there is no personal interest whatever in the 
matter. If those more immediately concerned desire, or the 
public interest demands, that I should enlarge upon other 
questions, I will do so, but I am not to be tempted into the 
more personal departments by an indiscreet “friend” from 
whom my friends on the opposite side of the discussion 
would probably prefer to be saved. 

Against facts and arguments “An Electrician, &c.,” 
places his admiration. He was shown a switchboard, “ ad- 
mired the perfectness of its working,” and straightway pro- 
ceeded to invent another of so much greater perfection as to 
be “ worthy the brains of England’s electricians.” By this 
remark I gather that your correspondent has also been 
English all his life. So have I. I can therefore recognise 
the high praise which he gives beforehand to his plans. 
Great expectations will be justified, and if they are not 
realised the disappointment will be proportionate. On this 


account I would mildly urge your correspondent to moderate: 


his transports and your readers to moderate their expecta- 
tions. In saying so much I am not afraid of prejudicing 
the ultimate judgment when the embryo scheme is born to 
the world in your columns, for I know that the “ brains of 
England’s electricians ” are too well cultured to be affected 
by prejudices of any sort, and that they are able to un- 
grudgingly recognise a meritorious production whencesoever 
it may emanate. 


29th December, 1890. 


taken up or down stairs, so that some other method of com- @ 
munication between the two systems would in all probability # 
8. An inspection of the photograph will answer the first = 
There has been no experience that 


J. E. Kingsbury. : 
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WOODHOUSE RAWSON UNITED, Lo, 


TELEPHONE: 1583, TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 
AND 


ARBITR ATORS, | 
52, QUEEN VICTORIA STREET, LONDON, E.C., 
| And Albert Square, MANCHESTER. 


PRELIMINARY ANNOUNCEMENT. 
TO ELECTRIC LIGHT COMPANIES, ELECTRICIANS, ENGINEERS, 


‘AND OTHERS. 


WHEATLEY KIRK, PRICE & GOULTY 


Have received instructions 
TO SELL BY PUBLIC AUCTION, 
At an early date (unless previously disposed of by private treaty), 
A SMALL BUT VALUABLE WORKING PLANT OF 


HIGH-CLASS ENGINEERING TOOLS & MACHINERY 
: _ MOSTLY OF AMERICAN MAKE . 
With Loose Tools and other Accessories, including Sliding, 
Surfaciag, Screw Cutting, and Capstan Lathes 6 imches to 9 inches 
centres. Wheel Cutting, Slotting, Grinding, Drilling, Milling, 
and Planing Machines, Xc., &c. 

Further particulars and Catalogues may be obtained shortly 
from WHEATLEY Kirk, Price & Goutty, Albert Chambers, Albert 
Square, Manchester, and 52, Queen Victoria St., London, E.C. 4:29 


FOR IMMEDIATE SALE. 
VERY FINE 10 H.P. NOMINAL 


COMPOUND “ROBEY” ENGINE AND BOILER 


(UONDERTYPKPE), 


With Automatic Expansion Gear, and all latest improvemente, 
and quite equal to new, only done few months’ work. 


MAY BE HAD AT HALF LIST PRICE AS IT NOW STANDS IN LONDON. 


APPLY TO— 4169 
WHEATLEY KIRK, PRICE & GOULTY, 52, Queen Victoria St., London, E.C. 


TO ELECTRICIANS AND OTHERS. 


FOR SALE BY PRIVATE TREATY. 


Ve FINE 20-H.P. Nominal Horizontal Engine with 
automatic expansion gear, and Lancashire Boiler 18 feet 
by 6 feet diameter, both by Marshall, Sons & Co., Limited; 
Two Edison-Hopkinson Dynamos, each of 165 volts 90 amperes, 
by Mather & Platt; Counter Shafting, Belte, Lamps, Switches, 
and Fittings ; about 6 tons Callender’s Cable, Insulators, &c. 
To be seen in London. Offers for the whole, or portion, to 


be made to the undersigned, from whom orders to view may 
be obtained on application. 


Wueattey Kirk, Price & Goutry, 
52, Queen Victoria Street, London, E.C. 


For every description of NEW and SECOND-HAND ELECTRICAL \PPA- 
RATUS, PLANT and IN STRUMENTS, &c., ready for immediate deliver;, 
Consult 


| 


| 


Glectrica 


| 


A POPULAR ILLUSTRATED JOURYAL DEALING WITH 
ELECTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FREE, 6d. 
Offices & Warehouse: 52, Queen Victoria St, & 39, Queen St., London, E.C. 


Telegrams—“ INDICES,” LONDON. Telephone—1sss. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Arbicles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
®.* This Scale does not apply to Trade Advertisements, terms for which 


LECTRICAL ENGINEER, 9 years’ expérience, arc and 

incandescent lighting, telephones, and signals; desires 

situation at home or abroad. Would undertake work or represent 
a firm.—4,138, ELectricat Review Office. FT 


Draughtsman, having two or three years’ 


W ANTED, Youn 
: experitnce.—The Newton Electrical Engineering Worke, 


Taunton. 4164 


VBAVELLER Wanted for Electric Light Installation; must . 


have good technical knowledge, and able to give e-timates ; 
one with connection preferred.—Apply by letter with full particu- 
lar2, “ Totnee,” 33, Chapter Road, Willesden Green. 1165 


ANTED, Instrument Inspectors.—Apply, stating ’ 
experience, and salary rcquiried to National Telephone 
Company, Limited, Sunderland. use 


ORKING ELECTRICIAN desires engagement to take 
_ Charge of an Installation, Engines, Dynamos, Arc, or 
Incandescent Light, &c. Ten years’ practical experience, four 
years at the Cannon Street Hotel. First-class testimoïials.— 
Address, “ E. F. T.,” 37, New Street, Worcester. az 


GENCIES. — Electrical, Scientific, or General, wanted.— 
A Electricity producers, manufacturers of requisites for, &c. 
A London firm manufacturing and supplying the electrical trade 
with a staple article, and with a very large connection at home 
and ab , ig open to take up and work energetically in conjunc- 


tion with their own goods, any other article in regular request 


with which they would not conflict. Advertisers have centrally 
situated and commodious offices, sale room, and warehouse admir- 
ably adapted for advantageously working first-class agencies. 
Highest bank and other references in London, Liverpool, Glasgow, 
Edinburgh, &c.—Address ‘ AGENCIEs GENERAL,” care of ELEc- 
TRICAL Review Office. 4142 


YNAMO FOR SALE.—100-light Brush- Victoria shunt wound. 
D Can be seen running in London. Recently had new arma- 


ture. Also quantity of shafting, plummer blocks, pulleys, &c.— 


Harry Sours, 10 & 12, Garrick Street, Covent Garden, W.C. 4010, 


OR SALE.—Complete Arc Light Installation, comprising 
F 16 H.P. Gas Engine, “ Otto,” ;-2 Brush Dynamos; 20 Arc 
Lamps and Lanterns; Tachometer; Countershafting; Leather 
Belting; Cable, &c. What offers for lot or part.—W. Slade 


Olver, Junr., Electrical Engineer, Falmouth. un 


ANTED Second-hand Crossley Gas Engine. 2 H.P. nominal, 
or 4 H.P. nominal. State lowest price and also. where 
engine can be inspected, to “ D. H.,” Office of this Paper. 4170 


ECOND-HAND ALTERNATORS—both self-exciting and for 
separate exciters. Sections may be connected in series or 
parallel at will, thus affording wide range of E.M.F. and currents. 
—For full particulars apply ELecrricaz ENGiInsERING 
PORATION, 68, Victoria Street, Westminster. . wie 


TNLECTRICITY.—MONTALVO and HERRAN, Bogoté, (Re- 
J public of Colombia, South America), Merchants (in every 
description of Electrical Apparatus and all kinds of goods relating 
to Electricity), ask prospectuses and price lists and accept 
consignments. 
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IVIL SERVICE COMMISSION.—Forthcoming Examination. 
‘Clerk in the Operative. Department of the Royal Mint 
(20—25) 29th January. Technical training and qualifications 
necessary. The date specified is the latest at which applications 
can be received. They must be made on forms to be obtained, 
with particulars, from the Secretary, Civil Service Commission, 
London, S.W. 4174 


Mr. J. G. LORRAIN, MIEE. MIME, &., 
PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., London, W.C. 

“PATENTEE’S HANDBOOK” Post Free on Application. 4014 


THE COMPREHENSIVE INTERNATIONAL 
WIRE TABLE. 


Compiled by W. &. BOULT Ass. CE. CASTLE STREET, LIVERPOOL. 
51 pp., Crown 4to, Cloth Bds., Price 6s. ‘ost Big = dé any address in U.K, 
of “Postal — Sor Gs 4163 


Le MONITEUR des INVENTIONS INDUSTRIELLES | 


16th YEAR. 


6 BOULEVARD DE STRASBOURG. PARIS. 
Sisteen Pages, Half-Monthly, Illustrated. 
SUBSCRIPTION : 6s. Yearly, 88. 6d. Half-Yearly, Post Free. 


ELECTRIC WIRE CASINGS. 


Telephone 
No. 3188. 


List ane Discounts in all Woods free. 


Mahogany and Timber I rters, I of School Board Flooring Blocks, Figured 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods, 


Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 


Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. 
Branch Yard: 65a, Poland Street, Oxford Street, W. 


ELECTRIC LIGHT CARBONS, 
GALYANIC CARBONS & BATTERIES, 


CHEAPER AD BETTER THAN FROM ANY OTHER CARBON FACTORY, FROM 
BURCKHARDT & RICHTER, Mulda, Germany. 


COX 


PRACTICAL 


Manufacturing Electricians, 
11, FETTER LANE, 


FLEET STREET, LONDON, E.C 
(Opposite the Record Office). 


SPECIALITY.—SMALL ELECTRIC AND OPTICAL 
WORK, EXPERIMENTAL OR TRADE. 


Induction Coils, Indicators, Bells, Patent 
Ala ms, and Inventions, Switches, Lg oy 
Parts and all Meterials at ve: y lowe-t rates. 
Iilustrated Lists and Quotations. The ee 

Science Stores. 


THE ELECTRIC & GENERAL INVESTMENT CO. 


LIMITED, 
Offices :—1 & 2, Great WiNCHESTER Street, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric. Ligh , Traction, Trans. 
mission of Power, and other ind _uses ‘of electricity. 


Communications may be addressed to— 
: J. CECIL BULL, 
3827 | fs Secretary. 


DAILY ORACLE 


ESTABLISHED 1889. 


Published Ewery Morning. 


PRICE ONE PEN NY. 


AN INDEPENDENT FINANCIAL NEWSPAPER. 


DEVOTED TO THE INTERESTS OF SHARE- 
HOLDERS AND INVESTORS. 


IT CONTAINS: 
FULL CRITICISMS ON NEW COMPAN 1E8, MEETINGS, &c., 
LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 
MINING, INSURANCE, PRODUCE & SPORTING NOTES, 


DAILY EXTRACTS FROM THE REGISTER OF BILLS OF 
SALE AND DEEDS OF ARRANGEMENT, 


SHIPPING INFORMATION. 


f 


Scale of Charges for Advertisements can be had on 
| application. 


AT ALL NEWSAGENTS AND BOOKSTALLS. 


Offices: 20, BUCKLERSBURY, LONDON, EC. 


R. MSCGOUNE, BUCHANAN &Co. 
WHOLESALE MICA MERCHANTS, 
9, Mincing Lane, London, E.C. 
Telephone No. 11,147. Telegrams, “ Boulanger.” 


MICA 


For Electrical and all other purposes. 


Samples and Quotations on receipt of Patterns aml 
Specifications. 
Special Department for Chemicals used by 
Electricians. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W. ¢ 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS Of 


ELECTRICAL TESTING AND 


TELEGRAPH INSTRUMENTS 


SUBMARINE MINING APPARATUS, &o. 


CONTRACTORS TO HLM. GOVERNMENT. 


Highest Award Paris Exhibition 1889. 


Only “Grand Prix” to any English Electrical ill 


Telegraph Address: “OHM,"” LONDON. 


_ Telephone No. 3852. 
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NEW PRICE LIST NOW READY. 


AMMETERS 


and 

YVOLTME TE RS 

For Engine Room use, 
Alternating or 


Direct Current. 
MARINE TYPE 
For Ship, 


Tram, 


Telegrams: 
“MEGAVOLT,” 
LONDON. 


R” 
A 


Train use. 


RE- 


Contractors to English & Foreign Governments, 


8, Railways, Central Stations,&c. 
8 OF Splendid Mechanical 
YNAMOS. 
Armafures and led Cols 
POSITIVE DRIVING VENTILATED INDE. 
Long Bearings. Clean and Econom! ti 
AMPLE OLEARANOE Some welghing over SEVEN TONS without Engine. 
for Armatures have worked at 350 volts. trans- 
E.C. erer test than lighting) 


OTORS 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
HIGH EFFICIENCIES. 


“TEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Dept. 


10-H. P. Laungh Me Motor ctor with Goo ) den Watertight Armature 


WoobF1ELO Works, HARROW ROAD, 
LONDON, w. 
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Publications. 


G@ On the 13th inst. our books gave an imcrease of orders for the 1891 issue ba 6 per cent, 
more than the whole amount we received for the 1890 edition, up to June 30th, 1890. 

In other words, for every &100 of orders received for the 1890 Book up to June 30th, 1890, we had on the 
13th inst. 8106 for the 1891 Edition, and orders are still coming in. 

t= Our Subscription Orders for Copies of the 1891 isue are now 12 per cent. 
more than the whole of the orders we received for the 1890 Book up to June 30th, 1890, with six __——_ 
ates for Orders to come in. 


NOW IN THE PRESS. 


4. A. BERLY’S 


DIRECTORY 


Post Free, 6s.] | FOR 1891. [Post Free, 6s. 
TENTH YEAR OF PUBLICATION. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT. BRITAIN, 
| And the OLDEST ELECTRICAL DIRECTORY in the WORLD. © 


--— 


< SPECIMENS OF FREE ENTRIES. — 
D = | T 
fe = ALPHABETICAL SECTION.—2 lines small type (exclusive of advt. matter). ; eo 3 : 
| 
S Bolling & Lowe (late W. Bird & Co.,) electric light engineers, manufacturers & contractors, 2, Laurence q of Co] 
2 = Pountney-hill, London, E.C. (Telegrams: “Bird,” London. Telephone No. 1530). E : a 
a À CLASSIFIED TRADES SECTION.—Free Entry, 3 lines (exclusive of advt. matter). st Corta 
Soluti 
x Æ Bolling & Lowe (late W. Bird . 2, Laurence Adler, W. H. & Co., Weyringergasse 17, Vienn 
- ‘ Bird,” London. Telephone No. 1530). Vienna.” Telephone Nos. 2375 & 2423). EF Ci 
: All Orders for Advertisements, Books and Insertions to be forwarded to | EI 


‘WM. DAWSON & SONS, 148-149, UPPER THAMES STREET, LONDON EC. 
| WORKS ON ELECTRICITY AND MAGNETISM§ ™ 


ELECTRICITY TREATED EXPERIMENTALLY. 


For the Use of Schools and Students. By LINNÆUS CUMMING, MA, Late Scholar of Trinity College, Cambridge; 
Assistant Master in Rugby School. With 242 Illustrations. Crown 8vo, 4s. 6d. - 


EXERCISES IN ELECTRICAL & MAGNETIC MEASUREMENTS, WITH ANSWERS “7. 


By R. E. DAY. 12mo, 3s. 6d. 


A COURSE OF LECTURES ON ELECTRICITY, . York), 
, Delivered before the Society of Arts. By GEORGE FORBES, M.A., F.R.S.(L. & E.), F.R.A.S., M.S.T.E. and E., Assoc.lnst.C.E eet 
With 17 Illustrations. Crown 8vo, 5s. - . literati 


THE ART OF ELECTRO-METALLURGY 


Including all Known Processes of Electro-Deposition. 


By e. GORE, LL.D., F.RS. With 56 Woodcuts. Fep. 8vo, 6s. 
ELECTRICITY AND MAGNETISM. 
By FLEEMING JENKIN, F.R.SS.L. & E., M.I.C.E. With 177 Illustrations. Fep. 8vo, 3s. 6d. 


ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. 


By W. LARDEN, M.A. . With 215 Illustrations, and a Series of Examination Papers with Answers. Crown 8vo, 6s. . 


A TREATISE ON MAGNETISM, GENERAL AND TERRESTRIAL =f Mt 


By H. LLOYD, DD, D.C.L. 8vo, 10s. 6d. 


 MAGNETISM AND ELECTRICITY. 


By A. W. POYSER, BA. Assistant Master at the Wyggeston Sch2ols, Leicester. With 235 Illustrations. Crown 8vo, 2s 6 


ELectricaAL ENGINEERING FoR ELectric Light ARTISANS AND STUDENTS. Elemen 


Embracing those branches prescribed in the Syllabus issued by the City and Guilds Technical Instituts. By W. SLINGO, Priacipl 
of the Telegraphists School of Science, and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ 
School of Science. With 307 Illustrations Crown 8vo, 10s. 6d. 


PoTENTIAL, & ITS APPLICATION TO THE EXPLANATION OF ELECTRICAL PHENOMENA 


Popularly treated. By Dr. TUMLIRZ, Lecturer in the German University of Prague. Translated by D. ROBERTSON, M.A. Voltaic 
LL.B., B.Sc, formerly Assistant Master at University College School. With 108 Illustration:. Crown 8vo, 3s. 6d. 


LESSONS IN ELECTRICITY AT THE ROYAL INSTITUTION, 1875-76, 


By JOHN TYNDALL, D.C.L. With 58 Wo odcuts. Crown 8vo, 2s. 6d.’ 


Notes oF A Course of SEVEN LECTURES ON ELECTRICAL PHENOMENA & THEORIES 
Delivered at the Royal Institution. By JOHN TYNDALL, D.C.L. Crown 8vo, sewed, ls ; Cloth, 1s 6d. 


_ London: LONGMANS, GREEN & CO. 
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“Publications. 


French Moroceo, Gilt, Pocket Size, 44 in. by 8 tn., ds, 6d., Post Free. 430 Iustrations and Disgrams. 2nd Edition 
Revised and Enlarged By W. PERREN MAYCOOK, A.M.Inst.E.E. 


PRACTICAL ELECTRICAL NOTES AND DEFINITIONS | 
For the Use of Engineering Students avid Practical Men. 
Picialiaehim Lightning PP and Electric Light Wiring Systems; Circuits, Ohm’s Law and Units, Definition of Units; 
Magnetism ; Batteries, Electrolysis and Thermo-Electricity ; Bells, Indicators, Switches, Alarms, &c:; Electric Lig hting, 


Transformers, Lamps ; Telegraphs, Telephones, Signal Codes, Electric Clocks ; Electric Transmission of Power, Electric Dynamos, 
Motors, cig, tr À ; Rules an — to be observed in the fitting up of Electrical Installations, Phenix Rules, Electrical 


Engineers ( titution of) Rules. 


Cloth, 7s. 6d., Post Free. Ath Edition, Revised and Enlarged. Numerous ue. By JOHN W. URQUHART. - 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


Plain Directions for the Treatment of Dynano-Ricdbile Machines, Batteries, Acoumulators and Electric Lamps; Primary 
and Secondary Batteries; Thermo-Electric Batteries; Magneto-Electric Generators ; Electro-Magneto Electric 
Electric Machines; General Observations on Machines, ak lah een and Electricity, Meters, Arc and | ot Go 
Electrical Distribution and Circuits; Measurement of the Arc “gol Mathematical Notes ; ‘Present App À p and Cost 
Electric Light ; Notes on Ship Lighting; Electric Light Wiring. eats. | 


Cloth, 3s, 6d., Post Free. 177 Illustrations. By F. C. ALLSOP. 
ELECTRIC BELL: CONSTRUCTION. 
A Treatise on the Construction of Electric Bells, Indicators and similar apparatus. | | 
| and Bells, Indicators, the Attachments; he Magneto Generator 
| ‘Cloth, 108. Post Free. Illustrations. By F.1.C., Fos. 


A TREATISE ON ELECTRO. METALLURGY. 


The Application of Electrolysis to Art Work and the Refining of various Metals; Introductory and Historical, Thesretical 
and General, Source of ‘General Conditions to be ia Electro-Plating ; and à of 
Plant; the )Cmeniegees reparation of Work for the gq “es g Vat and subsequent P of P Goods; the Electro- n 
of Copper; Electro- ; Electro-Deposition of Silver; the Electro-Deposition of Gold ; the Electro- be? Nickél and 
Cobalt ; the Electro- tion of Iron; the Electro-Deposition of Platinum, Zinc, Cadmium, Tin, Lead, An and ‘Biemath ; 


Electro-Chromy ; ; the lectro-Deposition of Alloys; Electro-Metallurgical Extraction. and:.Refining Process; the Recovery of 
Certain Metals from their Solutions or Waste Substances; the Determination of the Proportion. ea Metal in Certair Depdelting 


‘Certain Di 


Crown 8vo, “4 6d., Post Free. New Edition with 307 Illustrations. By W. SLINGO, Principal of the Telegeaphists’ School ' 
of Science, and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ School of Science, 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
ARTISANS AND STUDENTS. 


EMBRACING THOSE BRANCHES PRESCRIBED IN THE SYLLABUS ISSUED BY THE CITY AND GUILDS - 
TECHNICAL INSTITUTE. 


Cloth, 4s. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice gr À nimes) the only omen that 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 15th, 1 

“ The author comes to his task, however, so well equipped by practical experience, that there appears to be a basis for his very pro- 
nounced confidence. His selection ‘and treatment of the subject matter is decidedly o ~~ and à large amount of stereotyped matter, 


which is usually deemed indispensable to works on electrical subjects, is conspicuous ts ele à —The Electrical Engineer (New 
York), February, 1889. 


‘Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa vatunble addition to the’ 
literature of a subject which is interesting to all engaged in practical electrical work.”’—Electrical World, New York, January 12th, 1889. 
“ It does not need commending; we have only to give the en ue name and that of the publishers.” —Electrical Plant, January, 1889. 


Leather, 5s., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.C.E. 


THE ELECTRICAL ENGINEER'S POCKETBOOK 
OF. MODERN RULES, FORMULA, TABLES AND DATA. 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


INCANDESCENT WIRING HANDBOOK. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and : 


Elevators; Wire Gauges ; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 
Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


DYNAMO TENDERS’ HANDBOOK. 


san vi. Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors ; eee Lighting Schedule Construction Tools. 


97 Illustrations. By F. B. BADT. 


BELL HANGERS’ HANDBOOK. | 
Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets ; Fnduction Coils 
Electric ‘Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; 
Running Electric Wires 5 ' Testing Instruments. 


Any of the shen Books can be had Carriage Paid by ending a remittance fort the price indicated to 


‘ALABASTER, GATEHOUSE & C0. 22, PATERNOSTER Row, Lonpon. 
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EXPIRY ..OF ; BELLES PATENT,::DEÇEMBER,. 1890, 


The “UNIVERSAL” TELRPHONRS afterthe above date WILE EMBODY ADDIT: ONAL: IMPROVEMENTS | 


THEY ARE SOLD OUTRIGHT! 


NO RENTAL! NO ROYALTY! 


Suitable for Long or Short Distances, Outdoor or Indoor. 


| LINES ERECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000 in DAILY ona 


, BB —Catalogues containing upwards of 300 Illustrations will be ready shortly. 
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THE UNIVERSAL TELEPHONE CO. 11, Queen Victoria Street, London, E.C: 


THE BABCOCK WILCOX CO. 


PATENT 


Manchester Office: DEANSGATE, Pars 1, , RUE DE LA CHAUSSEE D'ANTIN. 


TUBE STEAM BOILER’ 


Specially adapted and generally used for 


| ELECTRIC’ LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from Explo- | 
sion, Durability; but principally their Entire Reliability. 


The Edison have in use upwards of 10,000 H.P. of these boilers in all 
of the world. gp my fee t installation be seen at work at the G 


all The Societa Anglo-Ro "Liuminazione di wt 

. in use, ae. @ considerable 0 HP. Th 

À y À the installation of the 
-Continental 


Association, a, is ha erested an im 4 
De of these boilers in connection with the lighting of the Grand Opened 


pectin th ELECTRIC LIGHTIN reliability that can be nluced oa 
these boilers bas t the and 


‘VALUABLE 80 BOOK "ON STEAM FREE ON APPLICATION. 


European Works: KILBOWIE, near GLASGOW.. à 


Head Office for Europe: 21, Bothwell St., GLASGOWS 
London Office: 114, NEWGATE STREET, EC. . 


Brussels : 18, PLACE DE BROUCKERE, BRUSSELS. 


FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— > : 
THE BABCOCK “ WILCOX 280, Sussex SYDN EY, 


LE GENIE CIVIL, 


Weekly Review of French and Forelgn Industries In General, 
6, RUE DE LA CHAUSEE D'ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, ot 
Manufactures, Officier d’Academie, Secretary of the Electrical 
+ ~~ Committee of the Exhibition of 1889. 


Le Genie Crvit deals with all subjects connected with Science 
and Indastry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL. 


an dhesintiens for the Adv or Publishing Depart- 
ment to be addressed to Mr. made Shon Crvit Orricz, 6, Rue 
de la Chausée d’Antin, Paris. _ 102 


From #5 to 50.H.P. 


For Driving 
FANS, PUMPS, 
LAUNCHES, 
ROCK DRILLS, 


‘PRINTING PRESSES, 
and 
GENERAL MACHINERY. 


COMPLETE PLANT FOR THE TRANS- 
MISSION OF POWER. 


* Enlarged IUustrated Catalogue 
now ready. 


CUTTRISS & Co., Leeds. 


HAYWARD TYLER 


ENGINEERS 
ELECTRIC — CONTRACTORS, 
H 
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90 & 92, | WHITECROSS STREET, 
LONDON, E.cC. 
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PPLETON, BURBE 
WILLIAMSON. 


BALMORAL BUILDINGS, 9f5 QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 


ELECTRICAL 
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CENTRALE 


VALVE 


(PATENTS or 1884 anp 1885), 


made Standard trom 3t0 530 I. EP. 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speea 
Machines, such as Dymaros and F‘ans, or for Driwing General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a all 
Rearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Smali 
Size and weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 
except the smallest sizes are made either Simple, or 
pressure available, and recent trials show that they work with a . 


SMALLER CONSUMPTION OF STEAM 


Than Any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 182 The 
per LH.P. per hour has been recorded, and the Makers are prepared to Gumpamtee that the larger Condensing Engines 


| THE WILLANS. CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR 


For which purpose several hundreds. have already been applied with the utmost success. Engines are on order at the a 


-ime for nearly all the most important Public Lighting Stations now under construction in ee and the indicated power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


“PRICE LISTS WITH FULL PARTICULARS ON : APPLICATION. 


‘THAMES ‘DErrom, SURREY. 


= 


ESTABLISHED 1872. 
THE TELEGRAPHIC JOURNAL. AND 


REVIE 


| Published every FRIDAY, Pricé ad. | 
TO BE OBTAIN ED BY ORDER FROM ANY NEWSAGENT : IN TOWN OR COUNTRY 
OFFICE, 22, PATERNOSTER Row, LONDON. 


TELEGRAPHIC ADDRESS: “aGEEBKAY, LONDON.” CODE «a B C. 
All Letters should be addressed lo the Proprietors, H, Alabaster, Gatehouse & Co. 


SUBSCRIPTION Great Britain, post free, per year, 198. 6d. Toall Foreign ‘Countries (except niétitioned 
below), per Year, £1 Is. 8d. Exceptions —Abyssinia, Aden, Borneo, Ceylon, India, Java, Labuan, Mozambique, Penang, 
Persia (vid Brindisi), Philippine Islands, Singapore, Zanzibar, to which the rates are: per Year, £1 3s, 10d. Fie 

VOLUME XXVI. can now be had bound in black cloth, gilt, at 12s. 


a eg per numbers bound for 8s. 6d. each volume, including case. CASES.—Cloth Cases for Binding | can be bei. 
e Cac 


READING CASES, to hold from One to Twenty-six Numbers, till the Volume is complete for Binding, can now be had from 
the Publishers, Price Gs., or Free by Post (in Great Britain) 6s. 6d. 


FOREIGN AGENTS.—New York: D. V Bu 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be recsived for 
publication in current week’s issue : — 


New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATHS ON APPLICATION. _ 
Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. Azasasras, 22, Paternctter Row, E.C. 


THE OLDEST ESTABLISHED WEEKLY Y ELECTRICAL. -PAPER. 
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‘WHOLESALE ORDERS ONLY 1 
| 79. COLEMAN STREET, LONDON, E.G 


STATIONS. 


CROMPTON | & COMPANY, LIMITED, have erected, or are now — 
to supply 


321, 000 LAMPS. 


D: 


This represents thirds of the total horse-power being put vour 1 
in this Country for Continuous Electric Supply, or in other words, hs 


100,000 LAMPS — 


4 MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED, 


12. 


Fuÿl on the latest developments of Electrical ont Tenders for 


= 


magnitude, can be obtained by applying to— 


‘CROMPTON & CO. Ltd. - 


MANSION HOUSE BUILDINGS, LONDON, E.C 


Works -CHELMSFORD & LONDON. 


Two 30-inch Victor Y'urbines fiz 

on a Horizontal Shaft, and giving ee 2 
over 500 H.P., are at work drivin 

THE LARGEST DYNAMO.IN THB 

WORLD for Messrs. the Cowles 

tric Smelting Company, Lor ‘por ree 
ae N.Y., and Two 12-inch giving # 10 
LL - » 166 H.P., and driving a No.8 BRUS 

MA DYNAMO, for the Aspen Electit 

— Company, Aspen, Col. Works 


THE VICTOR TURBINE 


Possesses more than Double the Ca Size Per cent. 
city of other Water Wheels of same ( wneet, Hain, HP. efect. 
diameter, and has produced the best. | Min. .. 16 .. 3017 .. ‘4932 
results on record; ss shown in the } 41m: 1796 .. seas .. “sa 
following tests at Holyoke Testing 25 in. -- 1790 .. 662 .. 
Flume. Sin, .. 165 .. 6254 .. “0676 


WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 


Such resulta, together with its nicely-working gate, and simple, strong, and durable DNS RUES 

construction, eue, favourably commend it to the attention of ALL discriminating oe 

purchasers. These Wh eels are of ve superior workmanship and finish, and of the bes Meet 
material.—State requirements, and send for catalogue to | el 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. @ tis 


MEN DEA «x= co. 


WESTERN ELECTRICAL WORKS, BRISTOL, LAID 


WIMSHURST INFLUENGE ELECTRICAL MACHINE 


of New and Improved Pattern, with and wet Glass Case, double vr quadrn tes. Acknowledged to be the best finished 
d most efficient machines th the | 


Electric Bells and Indicators, Pvc À Gas Lighting Burners, K. M. B. Patent Pocket Galvanome 
> Depres-D’Arsonval and other Galvanometers, Resistance Coils, Metre and. Wheatstone, Bridges, 2% 
Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guarant 
LES WBW PRICE LIST, POST FREE, 44. Telegraphic Address: “KINGHAM BRISTOL” 
Specially Compiled List of Electrical Publications, Post Free 2d. 
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BITUMEN TELEGRAPH Co, 


| Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” 


‘Concentric Cables_ARMOURED-Metal Sheathed. 


xiii 


DIAMOND, 


4 


8 AMP. QUICK 


5 AMP. QUICK for 
for 


\ Break “<>” Switch / WOODHOUSE \ Break “<>” gyitey 

ACCUMULATORS, Without Fuse RAWSON With Fuse SWITCHBOARDS, » 
DYNAMOS, Terminals. | Terminals. ACCUMULATORS, 

&0., * / 88, Queen Victoria St., LONDON, E.C., 


Strand Works, CHISWICK, W. And at Bradford and Manchester. Union Foundry, KIDSGROVE. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, WN. 
TELEGRAPH ENGINEERS AND OONTRACTORS | 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELEOTRIO LIGHTING ue 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES | 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 
MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


LIMITED. | 
101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” Telephone, No, 4,485, 


LIVERPOOL : 36, Dale Street. 


{ Telephone, 8,411, 


UNDERGROUND MAIN Ss 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 


ABRIALI CABLES. 
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VERITYS PATENT “OUICK MAKE & OUICK BREAK” SWITCHES | 


Are the best in the meer A L Stock always in hand with China or Brass Covers, or Special Cast 


Work suitable for High-Class Decoration. 


YERITY’S PATENT “SAFETY” SAFETY CUT-OUTS:. 


Best and cheapest in the oT. By their use it is impossible to plaee a large fuse in a wee intended for a 
smaller . This result is not obtainable with any br 4 Cut-out. . 


VERITYS ELECTRIC LIGHT FITTINGS. 


The largest Stock and most varied assortment in London. 


WERITY’s, 


KING STREET, COVENT GARDEN, W.C.; and 137, REGENT STREET, W.. 


TELEPHONE 92648, Telegrams: “ BLECTROLER, LONDON.” 


FOR ENGINEERS’ LATHES 


DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, 


ELECTRICAL REVIEW. | a SOI, 


INDINGS AND CAES Subscribers and others can hav: TANNERBS, CURRIERS, FELLMONGERS, 
their half-yearly numbers bound handsomely in Black GLOVE AND GAITER LEATHER 


Cloth at the rate of 8s. 6d. volume. Cases for binding are | FIRE DRESSERS, LEATHER 
also supplied at 2s. 6d. each. 9, PATERNOSTER Row, Lonpon. ; Es 


BUOKETS 
| AND HOSE. . 
THE BERNSTEIN ELECTRIC LAMP CO, 
2, MARLBOROUGH Mansions VIGTORIA ST., LONDON, SW. | 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING | Combs Tannery, Stowmarket. — 


6@ The lamps of this Company are of low resistance, and |. 
entirely free from the claims of other companies. us 


BRASS, GUN METAL, 
PHOSPHOR BRONZE 
CASTINGS 


INGOTS, 
PHOSPHOR TIN, 


Br Ex 


SWITCHES, FUSES, 
CUT-OUTS, LAMP “HOLDERS, 


Earthenware Appliances for 


Used for the last six years with the greatest success. 
GOLD MEDALS 


Cheap, Efficient, Strong, Silent. No Sparking! No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


} 


JOHN & Wm. ROPER, BRADFORD, Yorii 


| 
| 
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| 
x 
| | 
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orms on Appia 116%. 
| \ “ALBION” BRAND, | | 
| NN N | 
| ALBION METAL WORKs, \ \ &e., &e 
| WOODCOCK STREET, \ Yy \ 
| 
| BIRMINGHAM. \ À suse 
“Brome,” \ | 
| Telegrams “Bronze,” Birmingham. N 8 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, Lr. 


ARE NOW MANUFACTURING SPECIALLY FOR THE 


RATTERSEA | LAMPS 
DYNAMOS. MOTORS. 
10 Lights, £15 | EP. £45 
| 1 Er £20 
4%] ue CULCHER ELECTRIC 14 EP 


5 40 BATTERSER FOUNDRY LONDON sw 


For Catalogue and Particulars apply to TELE: MANAGER, BATTERSEA FOUNDRY, S.W. 


J OSEPEL BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


‘STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures Se ee teens vitrefaction combined with great to and strength. 
Brown te Stoneware. | à 


Stoneware. Brown Porcelain. Porous OC 
Economy Strength and Durability combined. Prise Medal, Paris Electrical BH. 
_ Special Shapes for Telephone and Electric Lighting Wires. 
Works: DENBY POTTERY, NEAR DERBY 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD. N.W. 


RAMSDEN, CAMM & CO.. 


‘BRIGHOUSE. YORESHIRGE, | 
Bron and Ateel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Face  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B.  SPECIALITIES:-FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


INCANDESCENT LAMP. 


2 WATTS PER 
C.P. 
FROM 
200 to 2,000 C.P. 


WOODSIDE ELECTRIC 


KELVIN BRIDGE, GLASGOW. 


Telegraphic Address : ‘“INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Opneert Hall, &c., 
| Edinburgh Electrical Exhibition. 
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“BOSS” HOLDER. 


No. 


SM LOL 
4 


New Patent 
CEILING ROSE. 


PRESSEL SWITCH, 
5s. 


lressing the Button 
ulteruately Lishts and 


: Extinguishes a Lamp, or 
Stroup. 


ELECTRICAL WALSALL 


WALSALL HOLDER, 


+ 

© 
| 
5 

Ss | 

[7 

À 


THE 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


LAMPHOLDERS 


UNDER LICENSE 
‘FROM THE EDISON-SWAN CO. 


~AMMETER, 


4 AMPS. IN TENTHS, 
42s. - 


CUT- OUTS, SWITCHES, 


NEW LIST pe APPLICATION. 


NEW PUSH: SWITCH. 


Press Once to Light 1 
Lamp, which is Extingu 
by a a Second Pash, 


QE N YZ | Polishei Brass 45s. per dos 
“=a Holder, Shade, and Cord extra 


according to Specification. 
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G. PP. WALEL, 
| MAGNETO WORKS, SHEFFIELD. | 


22222, 


SPRCIALITIES of STEBL and STEEL AIRE adapted to the INSTRUMENT and ELECTRICAL TRADES 


MAGNET STEEL of the highest efficiency. 
IRON, ABSOLUTELY PURE AND DIAMAGNETIC, | | 
TOOL STEELS—ALL DESCRIPTIONS. | 
COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL. tempered and polished in nasi 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 


Best Round Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and sea Music Wire, 
| qualities for Springs, &c. 2083 


THE ACME ELECTRIC WORKS 


Telephone No. 7629. | (FRANCIS TEAGUE, Manager), [ Telegrams : “ Sounder London.” 
Head Office & Showrooms: 17, PRINCES STREET, HANOVER SQUARE. Factory : FERDINAND STREET, CHALK FARM, N. Ww. 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE 
ADMIRALTY, G.P.0. LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. © wo 


Main Swritchboards, Cockburn Patent Cut Outs and Fuses, Electrical Accessories. 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINERY TOOLS 


QUICK SPEED MILLING MACHINES, 


| SENSITIVE LATHES, - &c. 
| DRILLING MACHINES 
WITH ONE FINE TOOLS 1 IN: GREAT 
| ‘OR MORE ‘SPINDLES. 
ALSO VERNIERS, Y 
DRILLS. _ SEND Is. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & C0. Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


THE NEWTON ELECTRICAL ENGINEERING 
WORKS, 


AND 


MOTORS. 


Highest Efficiency ; Beauty of Design ; Moderate 
Speeds ; ; Best Workmanship and Materials. 


NEWTON & HAWHINS | 


PATENT 


And very Requisite for Electric Lighting | = a 
and Transmission ( of Power. 


: “ARC,” TAUNTON. 
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BALLE Y"S 


SPEED 


FOR USE WITH 


Electrical Installations and with General Machinery 


A 


AS MANUFACTURED AND | 
BY US FOR ALSO FOR MOST 
THE OF THE 
"BRITISH ADMIRALTY CHIEF ELECTRIC 
FOR ENGINEERS 
_ WAR VESSELS, = HERE AND 
= » Diameter of Dial, | 
| ‘SOLE MAKERS, | Lon 
| ALBION WORKS, M — Ff 


À 


ROBEY & CO., GLOBE Works. LINCOLN, 


HIGHEST AWARDS AT ALL 
dé = RECENT EXHIBITIONS. 


| 
| 
} 


| 
THE COMPOUND ‘ “ROBEY” ENGINE. | 
| These COMPOUND “ROBEY” ENGINES work with a consumptiof 
of less than 2 lbs. of Welsh Coal per H.P. per hour when | 
developing 2} times their nominal power. wo 
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MANCHESTER : 24, Victoria Balidin ngs. 
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ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & dre dl wong MANUFACTURERS, 


Supplied and Shipped at shortest motice 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, “LONDON, E. C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
| | LGAN THE NORTH BRITISH RUBBER CO. LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 


NEWCASTLE-ON-TYNE, : 
Electrical and General Engineers. 


TYNE DYNAMOS, 
JYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations erected experienced men at 
home and 


SPECIAL TERMS TO THE TRADE. 
Complete Catalogue on application. | | 


Offices: Telegraphic Addresses: 
LONDON : 110, Leadenhall St-ee 
HUDD&RSFIELD : Lancaster Cloth Hall St, “ Dynamo,” Haddersfeld. 
GLASGOW : 53, Waterloo Street. “ Roots,” G 
NEWCASTLE-ON-TYNE: Close Works. “ Esco,’ Newe wtio-on- 


JOHANNESBURG SOUTH AFRICA, Johannes- 
_ burg. 3811 


MARSHALL, SONS & Co. Lo, 


Highest Award MELBOURNE INTERNATIONAL A 1880.— First Prize and Special Mention for Excellence for 
NEW ZEALAND INTERNATIONAL EXHIBITION, 1890.—Awarded six separate Highest go À for their six specialities cxhibited. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores :—MARSHALL’S BUILDINGS, 79, FARRINGDON dis E.C. 
Telephone No. | 


MORE THAN 
19,000 


ENGINES MADE AND SUPPLIED. 


“Portable ar and Semt- Portable Engines, with Underneath Engines, Simple and Compound, for Extreme 
Automatic Expansion Gear. Economy in Fuel. 


Vertical Engines and + 


wh. S. & GO. KEEP A LARGE STOCK OF ENGINES &o. OF ALL SIZES AT THEIR LONDON DEPOT FOR a ae SALE OR HIRE. 


A D “ INSPECTION INVITED 


“Forte 


. 


= = Hill | Vertical Enginer 
‘fast with ing and Smal) 
Inaid rnish 
Multitu th Anside Crank, for Co Installatious. | 
| on | 
New Catalogues, with Current Prices, free on apolication. [Engine London! "teed | 
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EXPANSION 


INOIA - RUBBER - COMI 


Made from 4-Ply for Cylind 


| The above, which can only be obtained from this house, is | 

- recognised as the Most Efficient and Economical Jointing 

| Material in use. It is composed of a specially-prepared 

India-rubber Compound, protected by a covering of Yul- 
canised Asbestos Sheeting, as shown above,andasit 
is the only Jointing ‘Material which adequately 
combines PERMARENT ELASTICITY WITH , 
HEAT RESISTANCE, the advantages it , 
possesses will at once be seen. 


SECTION OF SHEETING. 
AL 
EN 


— 


SS 


BELL’S ASBESTOS. 


“Wark Lone 


| 7 DEPOTS 
| MANCHESTER: Cable Street, 
Blackfriars, 
, LIVERPOOL: 2, Strand St., James St, > 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


“THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


er and Faced Joints to any thickness for uneven surfaces. 


The Centre from which the requisite elasticity is 

- will adapt itself to uneven surfaces to which it may} 
plied, and allow the expansion and contraction te iy 
* taken up. The covering being of Asbestos Cloth; ff 


| 


BARCELONA, TRIESTE, LISBON & GENOL 
AGENTS.—BIRMINGHAM— BELL & Co.,7, John Bright Niréet, CARDIFF: BELL & Co., West Bute Street, | 


» 


a protection to the centre and so prolongs ij 
ticity. For Manhole, Mudhole, Steam} 
and Mash Tan Door Joints it is ur 
and if applied as directed a ring @ 

used many times over. 


DEPOTS: 


HvuLL: Humber Dock 
| Basia, 


GLASGOW: 35, Robertson St 


+ 


 BELL’S ASBESTOS 
YARN & SOAPSTONE PACKING 


Is the BEST LOCUMOTIVE PACKING made, 


BELLS ASBESTOS 


“BOILER PRESERVATIVE 


Will effectually keep Boilers clean and re- 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


BELL’S 


+ 18 SPECIALLY SUITED FOR 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 
AND ALL PUMPS. 


COMPOUND HYDRAULIC PACKING | 


BELL’S ASBESTOS. 
NON-CONDUCTING COMPOSI TIO 


Will reduce 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel, 


Is sent out 
dry in bags 
therefore 
cheaper than 
others sent 
out wet. 
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All Corks are sealed 881 | " 
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CEE SCCTION OF SHEETING Sa | 
| 
A! 
S 
‘ | 
| | 
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|, | All bags are marked as E 
col 
| pis are 
| | mo 
me Ex 
ruk 
| À 
| 
Shown, is earnestly re- QES ù 
quested to forward us | 
| sample and particulars 
| DE 
of where obtained. So 
| Every Cask is sent out as above. 
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REGISTERED. | 


ADVANTAGES OF ASBESTOLINE. 
TAM ASBESTOLINE is the most efficient Lubricant for all ‘oarings. 
wa ASBESTOLINE is the cheapest Lubricant. 
HE) ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
SI ASBESTOLINE is the Cleanest Lubricant. 
1) ASBESTOLINE is favoured by Insurance Companies. 
D) ASBESTOLINE is the most Inodorous Lubricant. 
PS ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
D) ASBESTOLINE has beaten all other Lubricants in making trials. 
i ASBESTOLINE is applicable in and out doors in every climate. 


ASBESTOLINE requires no special application. J BELL Ss. ASBESTOS. | 
CONSISTENCY OF ASBESTOLINE. 
is ARBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in ical climates, both ashore 
t mayà degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
SR ASBESTOLINE A. is specially adapted to ordinary Land when the temperature is high. | 
Engines and Machinery, in and out-door, in this country. ASBESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamshi machines, &c., ’where the bearings are heated by steam 
L in temperate climates, also on land when it is desirable we through, and - sometimes is advantagevasty used 
| have Lubricant stiffer than A. f C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of PR te 7 is dm and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputati à is growing daily, because it is based on the experience of | 
thousands of users under the severest cireumstances any lubricant has ever been subjecte 1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, “otton and Wool Mills,and other Textile Manufactories, “In Corn Mills it 
has proved invaluable on the roller and other modern machines. . In Saw Milis,on Machines going up to 5,000 revolutions per minute, ite work has never been app coached 
by.any ether lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 
machines of all descriptions give trouble and show bad results .both in working and wear, when the system of lubrication has not received due consideration. 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs., 56 Ibs., or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


TNPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ’ equals 2 gallons of Oil weighing 18 Ibs. 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


BELL'S ASBESTOS 


Under t this registered title are included the inventions of Mr. Field, and aies has Pre. them to be | 3 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a À 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by Ff 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K=" In ordering, state whether square or round required. =A 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, BE. 

DEPOTS: :—MANCHESTER : Cable Street, Blackfriars, “LIVERPOOL : 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 

AGENTS:—BIRMINGHAM: BELL & C0. 7, John Bright Str. BRISTOL: ROBERT STOTESBURT, 114, Redclif 
| CARDIFF : BELL & CO, West Bute’ Street. nn 
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Manufacturers, - 


94. CHARLES ST. HATTON GARDEN. 
LONDON, E.C. 


TWO MEDALS 


AW AR D HD 
For Excellency of Manufactures, 


SS” PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE COODS ARE SHOWN FULLSIZE AND KEPT IN STOCK 


7 


_ 


SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND 


ALI SIZES KEPT IW STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTE! 


Considerable Reduction for Large Quantities. 
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ith aie ‘Beg to give notice that for the convenience of 
_ gustomers to whom the West End of London 
is easier of access than Dalston they have now 
capt BRAN CH OFFICES and SHOW- 
ROOMS at 


3, PRINCES MANSIONS, 


VICTORIA STREET, WESTMINSTER, 
Where of their manufactures and 


a good assortment of Fittings suited for 


Electric Light Installations, will be always 


PRIOR List 
rosrraez | 


ON APPLICATION, 
Large Buyers. 


OFFICE AND WORKS 


 POWNALL ROAD, DALSTON, LONDON. 
| BRANCH — 


WEST END BRANCH AND SHOWROOMS. 


“3 Princes Maations STMINSTER. 


SILVER MEDAL. INTERNATIONAL ELECTRIC EXHIBITION. 1802. 


“PHILLIPS "BROTERES, 
OFFIGES AND WORKS: 


MANUFACTURERS OF CABLES, WIRES, &¢, TO ANY SPECIFICETION. 


FANCY BRAIDED WIRES OF EVERY DESORIPTION. 
CORTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, dey , an 


~~ 


ery 


TEE SCEEOOL OF. 


SUBMARINE TELEGRAPHY. + 
ESTABLISHED IN 1868, 


19 PRINCES STREET, HANOVER SOUARE, LONDON, 
 Mansger:-Wm. LANT CARPENTER, BA, BSc, | 

Senior Instructor :—CHAS. CAPITO, MIME. MSTE. and 


the and 


instruction, an Examination for the Onmsvioass ¢ 
uneonnected with the School. New Courses usually commence 


137, WEST REGENT STREET, GLASGOW. _ 
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| | Warehouses: 106 & 100, STREET, LONDON, 20. 4 1 


ENGINEERS | AND MANUFACTURERSI 


WIRE.— lnäis-Bubber and Gutte-Perchs covered inal) ganiges: | 


INSTRUMENTS." Moss” In! Single Mode, 
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| other Kinds of Batteries also | 

TELEGRAPH STOKES AND ‘APPARATUS OF: EVERY DRSORIPTION. 


| 


{NDIA-RUBBER, AND THLÉGRAPH WORKS COMPANY (Lématad} À 
‘SILVER TOWN PATENT FIRING BATTERY. 1 
3 | A Constant Battery for Mining and Blasting Purposes. | J 
| ENTERED INTO for the SUPFLY, CONSTRUCTION, cod MADTENANCE of THLAGRAPE LOOM 


| MANUFACTURERS OF 

|. MULOANISED INDIA RUBBER. 

"VALVES SHIT, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE f 

| | INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. .. 4g 

INDIA RUBBER oud OANVAS STEAM PAOKING— ROUND, SQUARE, and 
{NDIA RUBBER MACHINE DRIVING BANDS. 


1. : WATERPROOF GARMENTS AND FABRICS: 


Gas Bags. 


| 


Works: SILVERTOWR, EESEX. LONDON, E.; PERSAN- 
aa yes : London Office—106, CANNON STREET, E.O. | 
Wfarehouse—100, CANNON STREET, EU. 
. BRANOE WAREMOUSES : 
70, Regent Road. Baron 
Castic Street. 
49, 


St. Andrew Street. 


LA 


Printed by & and Mile Breet, hy the Proprietors, Oo, Paternoster Bow, 
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